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PREFACE. 



Thb importance, and the practical benefit to be derived from tlie 
study of Intellectual Arithmetic, not only as a preparation for busi- 
ness life, but as a means of developing and strengthening the 
thinking and reasoning powers, and of thorough mental culture, 
can not be over-estimated. Not only is it a necessary study for 
young pupils, but indispensable to the more advanced student, as 
a preparation for the prompt and accurate business man. And it 
is believed that, as a general rule, the most critical^ correct, and 
ready students of mathematics are those who have been most 
thoroughly drilled in intellectual arithmetic. 

This work has been prepared more especially for advanced classes, 
and is designed for those who have first been well taught in the 
primary book, and for such as are pursuing the study of written 
arithmetic, or algebra, and who have never been thoroughly exer- 
cised in this branch of study. 

Only a few of the many points of difference between this and 
other similar works, and which, it is believed, renders this superior 
to them, will be referred to. 

It is more complete, comprehensive, and progressive in its char- 
acter. The arrangement and classification are more strictly sy*- 
temaliCf and in accordance with the natural order of mathematical 
science. The development of principles, and their appUcations, 
are shown by a more numerous selection, and greater variety of 
appropriate examples, progressively arranged, commencing with 
those that are simple and easy, and advancing to those more com- 
plex and difficult 

At intervals, and especially in the closing sections of each chap- 
ter, examples are given containing such a combination of principles, 
and forms of analysis, as to require a knowledge of almost every 
principle previously tauj^ht, thus affording the pupil a thorough 
review, as well as requiring him to classify his knowledge of what 
he has been over. 

One of the most important, and, it is thought, one of the most 
ong^nal and useful features of this work, is the full, concise, and 
uniform system of Analysis it contains, — the result of long expe- 
lience in the school-room. 

Particular attention is invited to the subjects of i^rac<^o^va^ Pw 
centagCf and Interest ; their treatment \& ^cv\\vKt, wA ^^sss^Xfc^ "v^ 
obviate many of the difficulties, aad Kt^«X\v abbTwiaUTDss*^. q'I'^Jsa 
operations ia them. 



4 PREFACE. 

The chapter of Miscellaneous Examples will afford a valuable 
and thorough drUl to the advanced student of arithmetic or alge* 
bra. They contain a great variety of principles, and while they 
may be considered difficult, yet the full analysis given of every 
principle, and the selection of numbers so adapted to the conditions 
of the question as to produce results free lorom large and difficult 
fractions, will render a mental solution of them comparatively easy. 

In conclusion, we may be allowed to express the belief, that 
in this work the thorough teacher will find a desideratum long 
sought in this department of science, — the means of mental dis- 
cipline and development such as has been furnished by no 
similar treatise. 

THE AUTHOR. 



SUGGESTIONS TO TEACHERS. 

Pupils of nearly the same degree of advancement should be 
classed together. Regular exercises should be assigned to the 
class, and sufficient time allowed them to thorougmy examine 
their lesson before being called upon to recite. 

The use of the book at the time of recitation should be strictly 
prohibited^ except, perhaps, in some of the more difficult lessons 
m the latter part of the work. 

Each example should be read but once, slowly and distinctly, 
the pupils called upon promiscuously, who should arise, stand 
erect, repeat the example, and then give the analysis. This will 
secure close attention. 

Every question should be clearly and thoroughly analyzed, and 
the pupil required to adhere strictly to the form^ of solution given, 
unless better ones can be substituted ; and in no case should he 
be allowed to omit the conclusion, commencing with " Therefore." 

The class should be encouraged to detect and correct errors in 
statement or analysis, to criticise and make proper inquiries, all 
of which should be signaled by the uplifted hand. 

It is suggested that the class be occasionally exercised upon 
" Ringing the Changes," as explained in the Appendix, and which 
may be applied to a great number and variety of examples. It 
will not only afford a valuable drill, but a pleasant and enlivening 
exercise. 



INTELLECTUAL ARITHMETia 



CHAPTER I. 
ADDITION. 



1. !• James had 1 cent, and his father gave him 
1 more ; how many had he then ? 

2. If a slate pencil cost 2 cents, and a steel pen 
1 cent, how many cents will both cost ? 

3. George spent 2 cents for candy, and had 2 cents 
left ; how many cents had he at first ? 

4. A farmer sold a calf for 3 dollars, and a pig 
for 2 dollars ; how many dollars did he receive for 
both ? 

6. Mary gave 2 cents for some tape, and 5 cents 
for a thimble ; how many cents did she give for both ? 

6. Martin gave John 3 apples, and kept 4 for him- 
self; how many apples had he at first ? 

7. There are 4 books on one desk, and 2 books 
on another ; how many books on both desks ? 

8. If a lemon cost 3 cents, and an orange 5 cents, 
how many cents do both cost ? 

9. In a certain class. there are 6 girls and 4 boys ; 
how many pupils in the class ? 

10. Samuel had 3 marbles, and his brother gave 
him 3 more ; how many did he then have ? 

11. Bought a barrel of apples for 2 dollars, and a 
cord of wood for 4 dollars ; how many dollars did 
both cost *t 

1* ^^ 



I 
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are how many ? 
are how many ? 
are how many ? 
are how many? 
are how many ? 
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3, 1. A man bought a calf for 7 dollars, and 
sold it for 8 dollars more than he gave for it ; how 
much did he sell it for ? 

2. Bought a barrel of cider for 2 dollars, and 20 
bushels of apples for 8 dollars ; how many dollars 
did the whole cost ? 

3. If a coat cost 10 dollars, and a pair of panta- 
loons 5 dollars, what will be the cost of both ? 

4. A merchant bought 4 boxes of black tea, and 
7 boxes of green tea ; how many boxes did he buy 
of both kinds ? 

5. A farmer sold 6 sheep to one man, and 9 to 
another ; how many did he sell to both ? 

6. Ralph walked 4 miles and rode 10 miles ; how 
many mile&4id he go ? 

7. Philip answered 8 questions in geography, and 
Oliver 6 ; how many questions did both answer ? 

8. If a quart of chestnuts cost 10 cents, and a 
quart of walnuts 4 cents, what will be the cost of 
one quart of both ? 
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are how many? 
are how many? 
are how many ? 
are how many ? 
are how many ? 
are how many ? 
are how many ? 
are how many? 
are how many ? 
are how many? 
are how many ? 
are how many ? 
are how many ? 
are how many ? 
are how many ? 
are how many ? 
are how many ? 

4. 1. EK paid 9 shillings for a pair of skates, 
and 6 shillings for a cap ; how many shillings did he 
pay for both? 

Analysis. Since Mi paid 9 shillings for a pair of 
skatesj and 6 shillings for a cap^ he paid for both^ the 
sum of 9 shillings and 6 shillings. The sum of 9 shil- 
lings and 6 shillings is 15 shillings. Therefore^ he paid 
] 5 shillings for both. 

2. A farmer sold some oats for 7 dollars, and a 
ton of hay for 9 dollars ; how many dollars did he 
receive for both ? 

3. Paid 8 cents for some raisins, and 6 cents for 
some cloves ; how many cents did both Cost ? 

4. Nancy is 10 years old ; how old will she be 
Sjrears from this time ? 

, ^' ^ J^^r pO'id 7 dollars for a s\\aw\, axv^ ^ ^^V 
^^^s for u dress; what was the cost o? \>o\\\*l 
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6. There are 9 boys in one class, and 7 in anoth- 
er ; how many in both classes ? 

7. Margaret has 8 flower pots in one room, and 5 
in another ; how many has she in the two rooms ? 

8. If you read 10 pages to-day, and 7 pages to* 
morrow, how m^ny will you req.d in both days ? 

9. If a firkin of butter is worth 9 dollars, and 
two cords of wood are worth 8 dollars, what are both 
worth ? 

10. Myron has 6 young rabbits and 4 old ones ; 
how many rabbits has he ? 

11. There are 10 biids sitting on one limb, and 
9 on another ; how many birds on both limbs ? 

12. A boy, having some peaches given him, put 8 
into his hat, and 7 into his pockets; how many 
peaches were given him? 

13. Edwin found 6 ripe pears under one tree, and 
8 under another ; how many pears did he find under 
both trees ? 

14. In one yard are 6 cows, and in another 7 ; 
how many cows in both yards ? 

15. If you work 8 examples in arithmetic to-day, 
and 8 more to-morrow, how many will you work 
in both days ? 

16. Robert gave 8 nuts to Henry, and kept 9 ; how 
many nuts had he at first ? 
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are how many ? 

are how many ? 

are how many? 

are how many? 

are how many? 

are how many? 

are how many? 

are how many? 

are how many? 

are how many? 

are how many? 
^v. ACT cuivi AX are how many? 
21. 13 and 12 are how many? 

22. How many are 2 and 2 ? 12 and 2 ? 22 and 
2? 82and2? 42and2? 52and2? 62and2? 

72 and 2? 82 and 2? 92 and 2 ? 

23. How many are 3 and 8 ? 13 and 3 ? 23 and 
3? 33and3? 43and3? 63 and 3 ? 63and3? 

73 and 3? 83 and 3? 93 and 3? 

24. How many are 4 and 4 ? 14 and 4? 24 and 
4? 34 and 4? 44 and 4 ? 64 and 4? 64 and 4? 

74 and 4? 84 and 4? 94 and 4? 

25. How many are 5 and 5 ? 15 and 5 ? 25 and 
5? 35 and 5? 45 and 5? 55 and 5? 65 and 5? 

75 and 5? 85 and 5? 96 and 5? 

26. How many are 6 and 6 ? 16 and 6 ? 26 and 
6? 36 and 6? 46 and 6 ? 66 and 6 ? 66 and 6? 

76 and 6 ? 86 and 6 ? 96 and 6 ? 

27. How many are 7 and 7 ? 17 and 7 ? 27 and 
7? 37 and 7? 47 and 7? 67 and 7 ? 67 and 7? 

77 and 7 ? 87 and 7 ? 97 and 7 ? 

28. How many are 8 and 8 ? 18 and 8 ? 28 and 
8? 38 and 8? 48 and 8? 68 and 8? 68 and 8? 

78 and 8 ? 88 and 8 ? 98 and 8 ? 

29. Bow many are 9 and 9 ? 19 and 9 ? 29 and 
P? 39and9? 49and9? 59auA9^. 69aud9? 
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80. How many are 8 and 7 ? 18 and 7 ? 28 and 
7? 88 and 7? 48 and 7 ? 58 and 7 ? 68 and 7? 

78 and 7 ? 88 and 7 ? 98 and 7 ? 

31. How many are 10 and 10 ? 20 and 10 ? 30 
and 10 ? 40 and 10 ? 50 and 10 ? 60 and 10 ? 70 
and 10 ? 80 and 10 ? 90 and 10 ? 

32. How many are 4 and 8 ? 14 and 8 ? 24 and 
8? 34and8? 44and8? 54and8? 64and8? 
74 and 8 ? 84 and 8 ? 94 and 8 ? 

33. How many are 6 and 5 ? 16 aM 5 ? 26 and-" 
5 ? 36 and 5 ? 46 and 5 ? 56 and 57 66 and 5 ? 
76 and 5 ? 86 and 5 ? 96 and 5 ? 

34. How many are 11 and 9 ? 21 and 9 ? 31 and 
9? 41and9? 51and9? '61and9? 71and9? 
81 and 9 ? 91 and 9 ? 

35. How many are 9 and 7 ? 19 and 7 ? 29 and 
7? 39 and 7? 49 and 7 ? 59 and 7 ? 69 and 7? 

79 and 7 ? 89 and 7 ? 99 and 7 ? 

36. How many are 4 and 8 ? 14 and 8 ? 24 and 
8? 34 and 8? 44 and 8? 54 and 8? 64 and 8? 
74 and 8? 84 and 8? 94 and 8? 

37. How many are 3 and 10 ? 13 and 10 ? 23 
and 10 ? 33 and 10 ? 43 and 10 ? 53 and 10 ? 
63 and 10 ? 73 and 10 ? 83 and 10 ? 93 and 10 ? 



6« Addition is the process of , uniting several numbers 
of the same kind into one equivalent number. The result 
is called the Sum or Amount. The sign of addition is 
written thus, +j and is called plm. When placed between 
two numbers or quantities, it shows that they are to be 
added together. Thus, 5 + 8 + 2 signifies that 5 and 3 
and 2 are to be added together, and is read Jive, plus three, 
plus two. 

The sign of equality is written thus, =. When placed 
between two numbers or quantities, it signifies that tha 
latter is equal to the former* 
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4. 


13 -(- 8 + 
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12 + 10 + 
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7. 


8 + 10 + 


7 
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34 + 25 
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are how many? 
are how many? 



is composed of 3 tens and 4 units, and 25 of 2 tens and 5 
units ; 3 tens and 2 tens are 5 tens, or 50, and 4 units 
and 5 units are 9 units, which added to 50 makes 5^. 
Therefore 34 + 25 are 59. 
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9. 46 + 31 

10. 35 + 52 

11. 40 + 30 

12. 19 + 12 

13. 60 + 72 

14. 48 + 30 

15. 13 + 25 

16. 29 + 24 

17. 64 + 40 

18. 29 + 17 

19. 7 + 37 

20. 14 + 39 

21. 48 + 31 

22. 56 + 41 

23. 75 + 60 

24. 16 + 19 

25. 48 + 37 

26. 84 + 75 

27. 68 + 52 

28. 35 + 77 

29. 80 + 95 
SO, 42 + 38 



+ 6 
+ 8 
+ 4 
+ 10 

+ 7 
+ 30 

+ 9 
+ 12 
+ 26 
+ 4 
+ 9 
+ 10 
+ 20 
+ 28 
+ 15 
+ 20 
+ 45 
+ 51 
+ 12 
+ IT + 
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are how 
are how 
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are how 
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7. 1. A man gave 12 dollars for some corn, 8 
dollars for a ton of hay, and 6 dollars for a barrel of 
flour ; how much did he pay for all ? 

Analysis. Bis pc\,^^. the sum of 12 dollars^ 8 dollars, 
and & dollars; 12 and 8 are 2,0, and 6 are 26 dollars. 
Therefore, SfC. 

2. Emily paid 12 shillings for a dress, 10 shillings 
for a pair of shoes, and 6 shillings for a pair of 
gloves ; what was the cost of the whole ? 

3. A drover had 16 horses in one pasture, 13 in 
another, and 9 in another ; how many horses had he ? 

4. James has 10 cents, Henry has 7, and John 
ba^ 5 ; how many cents have the three boys ? 

5. Bought a pound of candles for 14 cents, a 
pound of coffee for 12 cents, and a bar of soap for 

9 cents ; what was the cost of the whole ? 

6. In a shop are 7 men, 9 boys, and 6 girls at 
work ; how many persons at work in the shop ? 

7. A lady sold 10 pounds of butter at one time, 
12 pounds at another, and 8 pounds at another; 
how many pounds did she sell in all ? 

8. William bought an arithmetic for 15 cents, 
a quire of paper for 12 cents, and a bottle of ink for 
6 cents ; what was the cost of the whole ? 

9. Peter, Dexter, and Irwin gave some money to 
a beggar ; Peter gave him 10 cents. Dexter 11 cents, 
and Irwin 13 cents ; how many cents did they all 
give him ? 

10. In a certain school there are 18 girls and 24 
boys ; how many pupils in the school ? 

11. A man bought a sleigh for 20 dollars, paid 

10 dollars for repairing it, and 6 dollars for paint- 
ing it ; what did it cost him ? 

12. Morgan earned 25 cents one day, and 82 the 
next ; how much did he earn in botli dft.^^\ 
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■ 

18. A farmer sold a cow for 22 dollars, a ton of 
l^ay for 11 dollars, and a calf for 7 dollars ; what 
did he receive for all ? 

14. A traveler walked 3C miles one day, 26 
miles the next, and 21 miles the next ; how many 
miles did he travel in the three days ? 

15. One day Sarah wrote 18 lines, Maria 16, and 
Carrie 15 ; how many lines did they all write ? 

16. A man gave 60 dollars for a horse, 23 dollars 
for a saddle, and 9 dollars for a bridle ; what was the 
cost of the whole ? 

17. RoUin received 36 new cents on his birthday, 
34 on Christmas day, and 27 on New Year's day ; 
how many cents did he receive ? 

18. A man bought a piece of land for 56 dollars, 
and paid 25 dollars for fencing it ; for how much 
must he sell it to gain 15 dollars ? 

19. Amasa, going into the orchard, found 12 ripe 
apples under one tree, 15 under another, 11 under 
another, and 9 under another ; how many apples did 
he find under the four trees ? ^ 

20. A grocer bought some hams for 20 dollars, 
some oats for 19 dollars, some fowls for 16 dollars, 
and five barrels of apples for 10 dollars; what 
did he pay for all ? 

21. A miller shipped by railroad 28 barrels of 
flour at one time, 37 at another, and 40 at another ; 
how many barrels did he ship ? 

22. If Lucian gave 45 cents for a penknife, 15 
cents for some paper, 12 cents for a folder, and 7 
cents for some wafers, what did the whole cost him ? 

23. A drover bought 26 sheep of one man, 30 of 
another, 37 of another, and 40 of another ; how many 
sheep did he purchase ? 

24. Bought a horse for 75 dollars, and sold him 

so as to gain 25 dollars ; how much did I receivo for 
him ? 
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25. A lady went shopping, and bought a silk drese. 
for 22 dollars, a muff for 16 dollars, a shawl for 14 
dollars, and had 7 dollars left ; how much money 
had she at first ? 

26. Peleg bought a knife for 35 cents ; he gare 
the knife and 12 cents for a sled, which he sold so as 
to gain 10 cents on the cost; how much did he 
receive for the sled ? 

27. In a certain orchard are 31 apple trees, 27 
peach trees, and 19 pear trees ; how many trees in 
the orchard ? 

28. A farmer raised 54 bushels of wheat, 66 bush- 
els of oats, and 40 bushels of corn ; how many bush- 
els of grain did he raise ? 

29. If it be 62 feet from the ground to the belfry 
of a church, and 76 feet from the belfry to the top 
of the steeple, how high is the top of the steeple from 
the ground? 

30. In March are 31 days, in April 30, in May 31 ; 
how many days in those three months ? 

31. If a farm contain 83 acres of cleared land 
and 25 acres of wood land, how many acres are in 
the whole farm ? 

32. The distance from Boston to Worcester is 44 
miles, from Worcester to Warren 29 miles, and from 
Warren to Springfield 25 miles ; how many miles 
from Boston to Springfield ? 

33. Batavia is 37 miles west from Rochester, and 
31 miles east from Buffalo by railroad ; what is the 
distance from Rochester to Buffalo ? 

34. A tailor bought three pieces of cloth, the first 
containing 29 yards, the second 26 yards, and the 
third 25 yards ; how many yards did the three pieces 
contain ? 

35. Amechanic sold a carriage for 15 dollars, and 
a sleigh for 48 dollars ; what did he receive for botkl 
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86. A soldier was 83 years of age when ho en- 
gaged in the battle of New Orleans ; what was liis 
age 44 years after ? 

87. A farmer received 29 dollars for some pork, 
18 dollars for some hay, 15 dollars for some oats, and 
12 dollars for four cords of wood ; how many dollars 
did he receive for the whole ? 

38. Thomas hoed 13 rows of corn, Lyman 16 rows, 
Cyrus 14 rows, and Warren 10 rows; how many 
rows did they all hoe ? 

39. A gentleman gave 80 dollars for a coat, 7 
dollars for a vest, 11 hilars for a pair of paiitaloons, 
and 5 dollars for a hat ; what was the cost of all ? 

40. Paid 60 dollars for a carriage, which, with 25 
dollars, I gave for a horse ; paid 12 dollars for his 
keeping, and then sold him for 20 dollars more than 
he cost me ; for how much did I sell him ? 

41. A man deposited 40 dollars in a bank, which 
was 15 dollars less than his neighbor deposited at 
the same time ; how much did both deposit ? 



CHAPTER 11. 
SUBTRACTION. 

8. 1. James, having 5 cents, gave 2 cents for a 
pencil ; how many cents had he left ? 

An^alysis. Since James had 6 cents j and gave 2 cent* 
for a pencil, he had left the difference between 5 cents 
and 2 cents. The difference between 6 cents and 2 cents^ 
is 3 cefUs. Therefore, he had 3 cents left. 

2. Mary had 3 peaches, and ate 1 of them ; how 
many had she left ? 

3. Ella had 6 pinks, and gave her sister 2 ; how 
many had she loft ? 
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4. Ou a rose bush were 7 roses, and Eliza picked 
8 of them ; how many were left ? 

5. A man bought 10 sheep and sold 5 of them ; 
how many had he left ? 

6. A bad boy robbed a bird's nest of 7 eggs, and 
broke 4 of them ; how many remained unbroken ? 

7. If there are 8 pigs in a pen, and five of them 
get out, how many remain ? 

8. If a merchant have 12 barrels of flour, and 
he sell 7 of them, how many barrels will he have 
left ? 

9. Margaret is 11 years old, and Julia 4 years 
younger ; what is Julia's age ? 

10. Stephen had 9 marbles, and lost 3 of them ; 
how many had he left ? 

11. A man, earning ^10 dollars a week, spends 6 
dollars for > provisions ; how many dollars has he 
left ? 

12. Giles borrowed 12 dollars, and paid 7 dollars 
of it ; how much of it remained unpaid ? 

are how many? 
are how many? 
are how many? 
are how many? 
are how many? 
are how many? 
are how many? 
are how many? 
are how many? 
are how many? 
are how many? 
are how many? 
are how many? 
are how many? 
are how many? 



13. 


5 


less 


3 


14. 


9 


less 


2 


15. 


7 


less 


4 


16. 


11 


less 


3 


17. 


8 


less 


2 


18. 


6 


less 


4 


19. 


10 


less 


6 


20. 


7 


less 


5 


21. 


14 


less 


8 


22. 


12 


less 


7 


23. 


9 


less 


8 


24. 


15 


less 


9 


25. 


20 


less 


6 


26. 


23 


less 10 


27. 


18 
2 


less 


4 
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28. 11 from 14 leaves bow many! 

29. 9 from 12 leaves how many? 
80. 7 from 16 leaves how many? 

31. 12 from 20 leaves how many? 

32. 10 from 17 leaves how many? 

33. 8 from 18 leaves how many? 

34. 6 from 15 leaves how many? 

35. 11 from 21 leaves how many? 

36. Take 5 from 12, and how many remain ? 

37. Take 10 from 19, and how many remain? 

38. Take 7 from 11, and how many remain? 

39. Take 9 from 13, and how many remain ? 

40. Take 12 from 23, and how many remain ? 

41. What is the difference between 14 and 6? 

42. What is the difference between 20 and 8? 

43. What is the difference between 19 and 15? 

44. What is the difference between 11 and 22? 
46. What is the diflFerence between 17 and 6? 
46. What is the difference between 25 and 9 ? 



9. Subtraction is the process of finding the diflference 
between two miinbers ; the result is called the Difference or 
Remainder. The sign of subtraction is writren thus, — ^ 
and is read minus. Placed between two numbers, or quan« 
titles, it shows that the one after it is to be taken from the 
one before it. 9 — 5 shows that 5 is to be subtracted from 
9, and is read nine minus jive* 

1. How many are 10 — 6? 

2. How many are 9 — 4? 

3. How many are 12 — 7? 

4. How many are 15 — 9? 
6. How many are 20 — 8? 
6. How many are 18 — 5? 

^ 7. How many are 17 — 3? 
8. How many are 21 — 9? 



i.. 
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9. How many are 16 — 7? 

10. How many are 19 — 9 ? 

11. How many are 21 — 12? 

12. How many are 17 — 10? 

13. How many are 18 — 9? 

14. How many are 20 — 11? 
16. How many are 25 — 10? 

16. How many are 82 — 12? 

17. How many are 46 — 10? 

18. How many are 67 — 34? 

Analysis. 57 u equal to 5 tens and 7 units, and 34 tt 
equal to 3 tens and 4 units ; 3 tens from 5 tens leave 2 tens, 
or 20, and 4 units from 7 units leave 3 units, which added- 
to 20 make 23. Therefore, 57 — 34 = 23. 

19. 89 — 27 are how many ? 

20. 48 — 32 are how many ? 

21. 29 — 17 are how many ? 

22. 64 — 21 are how many? 

23. 67 — 45 are how maiiy ? 

24. 76 — 25 are how many? 

25. 89 — 74 are how many ? 

26. 39 — 19 are how many ? 

27. 41 — 30 are how maiiy? 

28. 96 — 81 are how many? 

10, 1. If you have 12 turkeys, and sell 9 of 
them, how many will you nave left ? 

2. A grocer had 10 boxes of lemons, and sold 6 
boxes ; how many boxes had he left ? 

3. There are 20 men and 8 boys at work in a 
bookbindery ; how many more men than boys are 
there ? 

4. From a cistern holding 36 barrels of water, 12 
barrels leaked out \ how many barrels remauSkiil 
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5. A man, having 25 dollars due him, received a 
ton of hay worth 11 dollars, and the remainder in 
money ; how much money did he receive ? 

6. There are 46 trees in an orchard ; 35 of them 
are apple trees and the remainder peach trees ; how 
many are peach trees ? 

7. Prom a piece of broadcloth containing 27 yards, 
15 yards were cut ; how many yards remained ? 

8. A jeweler bought a watch for 60 dollars, and 
sold it again for 75 dollars; how much did he 
gain? 

9. The whole number of pupils registered in a 
certain school is 87, and but 65 are in attendance; 
how many are absent ? 

10. Charles has 48 cents, and buys a slate for 16 
cents ; how many cents has he left ? 

11. There are 36 wild ducks in a flock, and a 
huntsman flres at them and kills 13 ; how many are 
left ? 

12. A farmer sold a cow for 22 dollars that cost 
him 30 dollars ; how much did he lose by the bar- 
gain ? j/^ 

13. A grocer bought a quantity of sugar for 89 
dollars, and sold it for 50 dollars ; how much did he 
gain ? // 

14. In a school are 27 boys and 35 girls; ho\« 
many more girls than boys ? 

15. The distance from^Cincinnati to Miamisburg 
by railroad is 49 miles, and to Dayton 60 miles; 
what is the distance from Miamisburg to Dayton ? 

16. In a warm day the thermometer indicated 85 
degrees; how many degrees was that above th^ 
freezing point, which is 32 degrees ? 

17. A man died at the age of 77 years, having 
been married 49 years ; what was his age when he 
married ? 
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!!• 1. 4 and 7 and 9, less 8, are how many? 

2. 9 and 12 and 6, less 7, are how many ? 

8. 14 and 10 and 12, less 24, are how many ? 

4. 20 and 16 and 5, less 14, are how many ? 

5. 44 and 20 and 10, less 50, are how many ? 

6. 27 and 15 and 12, less 80, are how many ? 

7. How many are 9 + 12 + 15 — 25 ? 

8. How many are 26 + 15 + 7 — 18 ? 

9. How many are 40 -f 10 -f 8 — 20 ? 

10. How much less than 64, is 25 + 20 ? 

11. How much less than 56, is 28 4* 16 ? 

12. How much less than 100, is 46 + 84 ? 

13. How many are 16 + .12 + 9 + 5 — 32 
•+ 8? 

14. How many are 88 + 28 + 9 — 30 + 15 ? 

15. How many are 84 -f 26 + 15 — 70 + 25 ? 

16. A man, having 30 dollars, paid 15 dollars for 
a coat, 5 dollars for a vest, and 4 dollars for a hat ; 
how much had he left ? 

Analysis. He had left the difference between 30 dollars 
and the sum 0/15-1-5 -f- 4 dollars ; 15 dollars and 5 
dollars are 20 dollars, and 4 dollars are 24 dollars, and 30 
dollars less 24 dollars are 6 dollars. Therefore, S^c. 

17. Ellen had 15 pinks, and iihe gave 6 to Mary 
and 4 to Jane ; how many had she left ? 

18. A woman, having 25 pounds of butter, sold 15 
pounds at one time, and 10 pounds at another ; how 
many pounds had she left ? 

19. Amasa has 45 cents in three boxes; in the 
first are 15 cents, in the second 19 cents ; how many 
cents are in the third box ? 

20. A boy found 8 apples under one tree. 10 under 
another, and 6 imder another ; he ate 3, gave away* 
7, and carried the remainder home ; how many did 
he take home ? 
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21. Martin, having 27 marbles, gave 12 td Albert, 
and lost 5 ; how many had he left ? 

22. Beuben had 16 cents ; Charles gave him 10, 
Elisha gave him 9, and Henry gave him enough to 
make his number 42 ; how many cents did Henry 
give him ? 

23. A merchant bought a hogshead of sugar for 
60 dollars ; he paid 6 dollars for freight and customs, 
and sold the whole for 75 dollars ; how much did he 
gain? 

24. A man bought a watch for 40 dollars, a chain 
for 15 dollars, and a key for 3 dollars, and he sold 
the whole for 60 dollars ; how much did he lose by 
the bargain ? 

25. Sarah bought a comb for 12 cents, some rib- 
bon for 16 cents, a thimble for 10 cents, and some 
thread for 6 cents ; how much had she left of fifty 
cents, after paying for these articles ? 

26. A drover bought 9 •sheep of one man, 12 of 
another, and 15 of another ; he afterwards sold 8 
and butchered 5 ; how many had he left ? 

27. From a piece of calico containing 26 yards 
Jane bought a dress of 9 yards, and Josephine an- 
other of 10 yards ; how many yards were left in the 
piece ? 

28. Richard, deceiving 45 dollars for labor, paid 
20 dollars for a cow, 7 dollars for a barrel of flour, 
and 9 dollars for three cords of wood; how many 
dollars had he left ? 

29. Four men bought a horse for 80 dollars ; the 
first gave 25 dollars, the second 20 dollars, and tho 
third 18 dollars ; how much did the fourth give ? 

30. A boy had 12 marbles ; another boy gave him 
10 more, another 9, and another enough more to 
make his number 40 j how many did the last boy 

£^r0 him ? 
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31. A man traveled 22 miles one day, and 26 
miles the second day, and on the third day he trav- 
eled 80 miles on his return ; how many miles was he 
firoiA the plaee from whidi he first started ? 

82. George sold two dozen eggs for 20 cents, one 
bushel of apples for 37 cents, and received a pair of 
skates worth 75 cents ; how much did he still owe 
for his skates ? 

33. A man owed his grocer 18 dollars, his tailor 
fiO dollars, and a merchant 25 dollars ; he paid the 
grocer 10 dollars, the tailor 12 dollars, and the 
merchant 15 dollars ; how much did he still owe 
them all ? 

84. Bought a horse for 90 dollars, a cutter for 40 
dollars, and a harness for 20 dollars, and then sold 
the whole for 50 dollars more than the horse cost 
me; did I gain or lose by tlie bargain, and how 
much ? 

85. A lady bought a new bonnet for 7 dollars, a 
dress for 12 dollars, a pair of shoes for 2 dollars, and 
a parasol for 8 dollars; she gave the merchant 3 
ten dollar bills; how many dollars must be re- 
turned ? 

36. A tailor bought a piece of cloth containing 31 
yards, from which he sold 13 yards to one man, and 
11 yards to another ; how many yards were left of 
the piece ? 

37. A farmer had 45 sheep in one lot, 37 in an- 
other, and 80 in another; from the first he sold 
20, from the second 15, and from the third 12 ; how 
many had he at first, and how many had he left? 

88. A person, sitting down to play, counted his 
money, and found that he had 1 twenty dollar bill, 5 
ten dollar bills, and 3 five dollar bills ; when he got 
up from play, he had 7 ten dollar bills and 6 five dol- 
lar bills ; did he gain or lose, and how mwoAx^ 
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13. 

2 times 
2 times 
2 times 
2 times 
2 times 
2 times 



CHAPTER m. 
MULTIPLICATION. 



1 are how many? 

2 are how many? 

3 are how many? 

4 are how many? 
6 are how many? 
6 are bow many? 



8 times 1 
8 times 2 
8 times 8 
8 times 4 
8 times 5 
8 times 6 



are how 
are how 
are how 
are how 
are how 
are how 



many ? 
many ? 
many? 
many? 
many? 
many? 



2 times 
2 times 
2 times 
2 times 
2 times 

2 times 

3 times 
3 times 
3 times 
3 times 
3 times 
3 times 



7 are how many ? 

8 are how many? 

9 are how many ? 

10 are how many ? 

11 are how many ? 

12 are liow many ? 

7 are how many ? 

8 are how many ? 

9 are how many ? 

10 are how many ? 

11 are how many ? 

12 are how many ? 

7 are how many ? 

8 are how many ? 

9 are how many ? 

10 are how many ? 

11 are how many ? 

12 are how many t 

1. How many are 2 times 6 ? 2 times 8 ? 2 
times 7? 2 times 11 ? 2 times 9? 2 times 12? 

2. How many are 8 times 5 ? 3 times 10 ? 3 
tunes 9? 3 times 7 ? 3 times 6 ? 3 times 12 ? 

8. How many are 4 times 4 ? 4 times 7 ? 4 
times 9 ? 4 times 6 ? 4 times 10 ? 4 times 8 ? 
4. At 9 dollars a ton, what will 3 tons of hay cost ? 

Analysis. Since one ton costs 9 dollars, 3 tons^ which 
are 3 times 1 ton, will cost 3 times 9 dollars ; 3 times 9 
doSars are 27 dollars. Therefore^ at 9 dollars a ton^ 
3 ^opzs of /lay will cost 27 doUars. 



4 times 
4 times 
4 times 
4 times 
4 times 
4 times 



1 are how many ? 4 times 

2 are how many ? 4 times 
8 are how many ? 4 times 

4 are how many ? 4 times 

5 are how many ? 1 4 times 

6 are how many ? j 4 times 
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5. At 8 cents a quart, what will 4 quarts of blue- 
berries cost ? 

6. If you answer 11 questions at each recitation, 
how maiiy questions would you answer at 3 recita^ 
lions ? at 4 ? 

7. What will 4 pairs of shoes cost at 12 shillings 
a pair ? 

8. If a ream of paper cost 3 dollars, what will 2 
reams cost ? 3 reams ? 4 reams ? 

9. Eight New York shilUngs make a dollar ; how 
many shillings in 3 dollars ? in 4 dollars ? in 5 
dollars ? 

10. At 12 cents a yardj what will 3 yards of calico 
cost ? 4 yards ? 



13. 

5 times 
5 times 
5 times 
5 times 
5 times 

5 times 

6 times 
6 times 
6 times 
6 times 
6 times 
6 times 



1 are how many? 

2 are how many? 

3 are how many? 

4 are how many? 

5 are how many? 

6 are how many ? 



5 times 

6 times 
5 times 
5 times 
5 times 
5 times 



7 are how many ? 

8 are how many ? 

9 are how many ? 

10 are how many ? 

11 are how many ? 

12 are how many ? 



1 arehowmany ?|6 

2 arehowmany? 6 

3 are how many ? 6 

4 are how many ? 6 

5 arehowmany? 6 

6 arehowmany? 6 



times 7 
times 8 
times 9 
times 10 
times 11 
times 12 



are how 
are how 
are how 
are how 
are how 
are how 



7 times 1 
7 times 2 
7 times 3 
7 times 4 
7 times 5 
7 times 6 



are how 
are how 
are how 
are how 
are how 
are how 
3 



many ? 
many ? 
many? 
many ? 
many ? 
many ? 



7 times 
7 times 
7 times 
7 times 
7 times 
7 times 



many ? 
many ? 
many ? 
many? 
many? 
many ?. 



7 are how many ? 

8 are how many ? 

9 are how many ? 

10 arehowmany? 

11 are how many ? 

12 e.\^Vvsy« ^sfivss:^*^* 
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1. How many are 5 times 6 ? 6 times 8 ? 6 times 

4 ? 6 times 3 ? 5 times 7 ? 6 times 12 ? 6 times 9 ? 

5 times 11? 

2. How many are 6 times 3 ? 6 times 10 ? 6 times 

6 ? 6 times 9 ? 6 times 7 ? 6 times 11 ? 6 times 8 ? 

6 times 12 ? 

3. How many are 7 times 2 ? 7 times 7 ? 7 times 
4? 7 times 9 ? 7 times 12? 7 times 10? 7 times 8 ? 

7 times 11 ? 7 times 6 ? 

4. If you recite 8 perfect lessons in 1 week, how 
many would you recite in 6 weeks ? in 6 weeks ? in 
7 weeks ? 

5. What will 6 pounds of sugar cost at 10 cents a 
pound ? at 9 cents ? 

6. If you write 5 lines a day, how many lines will 
you write in 4 days ? in 7 days ? 

7. What cost 5 yards of ribbon, at 8 cents a yard ? 
at 9 cents ? 

8. What cost 7 barrels of apples at 2 dollars a 
barrel ? 

9. At 12 dollars a ton, what will 6 tons of hay 
eost ? 7 tons ? 5 tons ? 

10. If a boat sail 9 miles an hour, how far will 
she sail in 4 hours ? in 6 liours ? in 7 hours ? 

11. What cost 7 barrels of flour, at 11 dollars a 
barrel ? 

12. There are 7 days in 1 week ; how many days 
in 6 weeks ? in 6 weeks ? in 9 weeks ? 

14. 



8 times 1 are how many ? 8 times -7 are how many ? 
8 limes 2 are how many ? 8 times 8 are how many ? 
8 times 3 are how many ? 8 times 9 are how many ? 
8 times 4 arc how many? 8 times 10 are how many? 
8 times 5 are how many? 8 times 11 are how many? 
i times 6 are how many ? 18 times 12 are how many? 
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9 times 
9 times 
9 times 
9 times 
9 times 
9 times 



10 times 1 are how 
10 times 2 are how 
10 times 3 are how 
10 times 4 are how 
10 times 5 are how 
10 times 6 are how 



INTELLECTUAL ARITHMETIC. 



1 are how many ? 

2 are how many ? 

3 are how many ? 

4 are how many ? 
6 are how many ? 
6 are how many ? 

many? 
many ? 
many ? 
many ? 
many ? 
many? 



9 times 7 
9 times 8 
9 times 9 
9 times 10 
9 times 11 
9 times 12 

10 times 7 
10 times 8 
10 times 9 
10 times 10 
10 times 11 
10 times 12 



are how 
are how 
are how 
are how 
are how 
are how 

are how 
are how 
are liow 
are how 
are how 
are how 
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many? 
many? 
many? 
many ? 
many ? 
many ? 

many? 
many ? 
many ? 
many ? 
many ? 
many? 



1. How many are 8 times 6 ? 8 times 4 ? 8 times 
9 ? 8 times 5 ? 8 times 10 ? 8 times 7 ? 8 times 11 ? 

8 times 8 ? 8 times 12 ? 

2. How many are 9 times 3 ? 9 times 7 ? 9 times 
4 ? 9 times 6 ? 9 times 8 ? 9 times 12 ? 9 times 9 ? 

9 times 5 ? 9 times 11 ? 9 times 10 ? 

8. How many are 10 times 10 ? 10 times 8 ? 10 
times 4 ? 10 times 7 ? 10 times 11 ? 

4. What will 8 barrels of flour cost, at 9 dollars a 
barrel ? 

6. What will 9 chairs cost, at 10 shillings apiece ? 

6. If 6 boys can sit on one bench, how many can 
sit on 7 benches ? on 8 benches ? 

7. If Harvey can earn 10 dollars, in one month, 
how many dollars can he earn in 8 months ? in 9 
months ? in 7 months ? 

8. If 8 men can do a piece of work in 7 days, how 
many days will it take one man to do it ? 

9. If two barrels of flour last 8 persons 8 months, 
how long will they last one person ? 

10. How many dollars will buy 10 tons of hay, at 
12 dollars a tou? 
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11. A farmer divided his farm into 9 fields, con- 
taining 11 acres each ; how many acres in his 
farm? 

12. If a man travel 6 miles an hour, how far will 
he travel in 7 hours ? in 8 hours ? in 9 hours ? in 6 
hours ? 

13. When eggs are 11 cents a dozen, what will be 
tie cost of 7 dozen ? of 9 dozen ? of 10 dozen ?//^ 

IS. 



11 times 1 are how many ? 
11 times 2 are how many ? 
11 times 3 are how many ? 
11 times 4 are how many ? 
11 times 6 are how many ? 



11 tim^s 7 are how many ? 
11 times 8 are how many ? 
11 times 9 are how many ? 
11 times 10 are how many ?// 
11 times 11 are how many ?/ ^ 



11 times 6 are how many ? \ 11 times 12 are how many ^ J 



12 times 3 are how many ? 
12 times 4 are how many ? 
12 times 5 are how many ? 



12 times 1 are how many ? 12 times 7 are how many ?^ f 
42 times 2 are how many ? 12 tinies 8 are how many ?^ £ 

'^12 times 9 are liow many ?^/ 

12 times 10 are how many y^ 

12 times 11 are how many V ^ 

12 times 6 are how many. ? 12 times 12 are how many ?/y 

1. How many are 11 times 6 ? 11 times 10 ? 11 
times 7 ? 11 times 12/Jttl times 8 ? 11 times 11 f^ ' 

11 times 5 ? 

2. How many are 12 times 10/^712 times 9 ? 12 
times 7i&12 times 8? 12 times 6 ? 12 times 11 IJfl 

12 times 5 ? 12 times 12 ? 

3. What will be the cost of 11 bunches of grapes, 
at 10 cents a bunch ? 

4. What will be the cost of 12 barrels of pork, at 
11 dollars a barrel ? 

5. What will 11 yards of cloth cost, at 6 doUai^ a 
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6. In an orchard are 12 rows of trees, and 11 
trees in each row ; how many trees in the orchard ? 

7. What will 11 turkeys cost at 6 dimes apiece ? 
at 7 dimes ? 

8. At 12 dollars a hundred, what will 7 hundred 
oak posts cost ? 9 hundred ? 11 hundred ? 

9. At 9 dollars a week, what will 5 weeks' board 
cost ? 8 weeks' ? ♦ 11 weeks' ? 12 weeks' ? 

10. If the fare for one person from Albany to Bos- 
ton is 5 dollars, what will be the fare for 6 persons ? 
for 9 persons ? for ^2 persons ? 

11. At 12 dollars a month, how many dollars can 
a man earn in 4 months ? in 6 months ? in 9 
mouths ? in 12 months ? 

12. If it take 9 yards of calico for one dress, how 
many yards will be required to make 4 dresses ? 7 
dresses ? 

13. If a farmer put his oats into 7 bins, each 
containing 12 bushels, how many bushels has he ? 

14. If I put 8 dollars in the savings bank every 
month, how many dollars will I deposit in 7 months ? 
in 8 months ? in 12 months ? 

15. What will 11 dozen of eggs cost, at 9 cents 
a dozen ? at 10 cents ? at 11 cents ? 

16. If a quantity of provision will last 9 men 12 
days, bow long will the same provision last one man ? 

17. When flour is 7 dollars a barrel, what must 
be paid for 7 barrels ? for 8 barrels ? for 9 barrels ? 
for 11 barrels ? 

18. If 12 bushels of apples be picked from each 
of 11 trees, how many bushels will be picked from 
all ? ^ 

1 0* MuUiplicatian is the process of finding a number which shall 
contain one of two ^ven nunabers as many times as there are units in 
the other J the result is callod the Product. 
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The sign of multiplication is written thus, X) and, placed 
between two numbers or quantities, shows that they are to 
be multiplied together. 5 X 4 = 20, shows that 5 mtdti- 
plied 6y 4 is equal to 20. The sign is commonly called 
times. 5 X ^ is read 5 times 4. 



1. 6x3 are how many ? 

2. 7x4 are how many ? 

3. 10x7 are how many? 

4. 3x8 are how many ? 
6. 7x9 are how many ? 

6. 12x6 are how many ? 

7. 9x8 are how many ? 



8. 8 X 11 are how many ? 

9. 6x9 are how many ? 

10. 5x7 are how many ? 

11. 11 xlO are how many ? 

12. 8 X 4 are how many ? 

13. 11 ^ 11 are how many ? 

14. 12 X 12 are how many ? 



15. What is the product of 7x6? of 9x6? 
of 7 X 7? of 11 X 6? 

16. What is the product of 4x3x2? of 5x 
2 X 3? of 3 X 3 x9? 

17. Wliat will be the cost of 3 cows, at 23 dollars 
apiece ? 

Analysis. Since 1 cow cost 28 doUars, 3 cows^ which 
are 3 times 1 cow^ will cost 3 times 23 doUers. 23 is equal 
to 2 tens and 3 units ; 3 times 3 units are 9 units, and 3 
times i tens are 6 tens, or 60 ; 60 and are 69. Tkere/orf^ 
if 1 cow cost 23 dollars^ 3 cows tuUl cost 69 dollars, 

18. At 31 cents a bushel, what will be the cost of 
6 bushels of oats ? 

19. What will be the cost of 7 bushels of apples, 
at 25 cents a bushel ? 

20. If a man travel 26 miles in one day, how far 
can he travel in 10 days ? 

21. Mary bought 6 yards of muslin at 18 cents a 
yard ; what was the cost of the whole ? 

^^, Ephraim is 17 years old, and his father is 4 
t/jnes as old ; how old is his ial\\ex \ 
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23. At do dollars a share, what will 7 shares of 
bank stock cost ? 

24. What will 9 pounds of tea cost, at 66 cents a 
pound ? 

25. At 44 cents a day, what will 10 days' labor' 
amount to ? 

26. At 3 dollars a yard, what will be the cost of a 
piece of cloth containing 36 yards ? 

27. What will be the cost of 12 pounds of coffee, 
at 15 cents a pound ? 

28. If the cars run 24 miles an hour, how far will 
they run in 7 hours ? 

29. In an orchard are 16 peach trees, and 6 times 
as many apple trees ; how many apple trees in the 
orchard ? 

30. What will be the cost of 45 lemons, at 5 cents 
apiece ? 

31. K 11 men can do a piece of work in 13 days, 
in what time will one man do the same work ? 

82. If a man labor 12 months for 17 dollars a 
month, how much will his wages amount to ? 

33. At 3 dollars a barrel, what will be the cost oi 
28 barrels of potatoes ? 

84. If in an orchard are 12 rows of trees, and 
82 trees in each row, how many trees in the or- 
chard ? 

35. If a man can dig 28 bushels of potatoes in ono 
day, how many bushels can he dig in 3 days ? in 4 
days ? in 5 days ? 

36. At 80 dollars apiece, what will be the cost of 
8 horses ? of 4 horses ? of 6 horses ? 

87. At 43 dollars an acre, what will 10 acres of 
land cost ? 12 acres ? 

38. If 8 horses eat 3 bushels of oats in o\\^ da.^ ^ 
how many bushels -will they ^aX. \yl ^ ^^^^^ '"^ ^ 
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17. 1. What will be the cost of 6 tons of coal, 
at 5 dollars a ton, and of 4 cords of wood at 8 dol- 
lars a cord ? 

Analysis. They wiil cost the sum of the products of 
6X5 doUars, and 0/4X3 dollars ; 6 times 5 dollars are 
30 dollars^ and 4 times 3 dollars are 1 2 dollars ; 30 dollars 
ond 12 dollars are 42 dollars. Therefore, S^c, 

2. *A farmer sold 12 sheep at 4 dollars a head, 
and 9 lambs at 2 dollars each ; how many dollars 
did he receive for all ? 

3. What will be the cost of 5 pounds of cofiFee at 
15. cents a pound, and 14 pounds of rice at 6 cents a 
pound ? 

4. If two persons start from the same point, and 
travel in opposite directions, one at the rate of 6 
miles an hour, and the other 4 miles an hour, how 
far apart will they be in 7 hours ? in 9 hours ? in 12 
hours ? 

5. If they travel in the same direction, how far 
apart will they be in 9 hours ? in 7 hours ? in 24 
hours ? 

6. If I hire a man and his son to labor, the father 
at 14 shillings a day, and the son at 8 shillings, how 
much will be due them both in 6 days ? in 9 days ? 

7. Asa has 16 marbles, and Omar 3 times as 
many ; how many have both ? 

8. A drover bought 28 sheep at 3 dollars a head, 
and 5 cows at 26 dollars apiece ; what was the cost 
of the whole ? 

9. Justin bought 9 oranges at 4 cents apiece, 7 
lemons at 3 cents apiece, and 10 load pencils at 2 
cents apiece ; how much was the cost of the whole ? 

10. Charles is twice as old as Byron, and Byron is 
J4 years old ; what is the sum of their ages ? 

11* la a school-room 16 \n\^^\\6 eaw €\\, c^w ^■^vsJsjl 
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of 5 seats, 8 on each of 8 seats, and 20 on the re- 
mainder of the seats ; how many pupils can be seat- 
ed in the room ? 

12. A farmer has 30 sheep in each of 8 pastures, 
35 in each of 2 pastures, and 40 in another pas- 
ture ; how many sheep has he in all ? 

13. If one boy earns 12 cents a day, another 15 
cents a day, and another 20 cents a day, how much 
can the 3 boys earn in 6 days ? 

14. A man bought 9 yards of cloth for a suit of 
clothes, at 6 dollars a yard ; he paid 7 dollars for 
making the coat, 2 dollars for making the pantaloons, 
and 1 dollar for making the vest ; what did his suit 
cost him ? 



18. 1. A farmer bought a horse for 85 dollars, 
for which he gave 7 tons of hay at 9 dollars a ton, 
and the remainder in money ; how much money did 
he pay ? 

Analysis. He paid in money,, the difference between 
85 dollars and the product of 7 times 9 dollars ; 7 times 9 
dollars are 63 dollars, and 85 dollars hss 63 dollars are 22 
dollars. Therefore^ S^c. 

2. John worked 5 days for 15 cents "a day, and 
Norman worked 4 days for 20 cents a day ; how 
much more did Norman earn than John ? 

3. A drover bought 35 sheep at 2 dollars a head, 
and sold them for 90 dollars ; how much did he gain ? 

4. A mechanic earned 32 dollars a month for 
five months, and4iis apptentiee 12 dollars a month 
for the same time ; how much more did the one earn 
than the other ? 

5. If a man earn 90 cents a da^^^w^^^&rj ^ ^as^j^a. 
a dajrforbisboaxdy how muc\\'WTiV\v^ ^»n^\3b:^ ^a?^^*^ 

8 
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6. A farmer sold a grocer 7 pounds of butter at 
20 cents a pound, and received in payment 12 pounds 
of fish at 6 cents a pound ; how much was still due 
the farmer ? 

7. How much diiference does Mr. Jones receive, 
by exchanging 5 cows at 18 dollars a head, for 7 
head of young cattle, at 9 dollars each ? 

8. A merchant poured into a cask 14 quarts of 
camphene 3 different times, and from the same cask 
filled 2 cans, holding 8 quarts each, and 3 jugs, hold- 
ing 6 quarts each; how many quarts remained in 
the cask ? 

9. Nellie picked 6 quarts of blackberries, and 
Laura picked 4 times as many, wanting 5 quarts ; 
how many quarts did Laura pick ? 

10. What is the difference in the cost of 80 yards 
of cloth at 4 dimes a yard, and 25 yards af 3 dimes 
a yard ? ^ 

11. A lady bought 6 yards of satin, at 2 dollars a 
yard, 2 shawls at 9 dollars Aach, and some lace for 3 
dollars ; she paid 4 ten dollar bills ; how much ought 
she to receive back ? 

12. A drover bought 50 sheep for 125 dollars ; he 
sold 30 at 4 dollars a head, and the remainder at 
3 dollars a head ; how many dollars did he gain by 
the bargain ? 

13. Three boys talking of their money, one said 
he had 35 cents, another said he had twice as many, 
and the third said he had as many as both the others, 
wanting 10 cents ; how many cents had the last ? 

14. Two men bought a horse for 75 dollars ; they 
paid 2 dollars a week for keeping him, and at the 
end of 12 weeks sold him for 90 dollars ; how much 
did they lose by their bargain ? 

15. A man, owing 100 dollars, gave a sleigh worth 
40 dollars, 12 cords of wood, at 3 dollars a cord, 
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and the remainder in money ; how much money did 
he pay ? 

16. I bought a book-case for 28 dollars, a table 
for 14 dollars, and 6 chairs at 2 dollars each ; I paid 
for the table ; how much did I still owe ? 

17. If a blacksmith earn 14 shillings a day, and a 
joiner 11 shiUings a day, what will the difference in 
their earnings amount to in 12 days ? 

18. Perry paid 3 cents for a lemon, Elisha twice 
as much for a pineapple, and for a melon Albert paid 
6 times as much, lacking 15 cents, as was paid for 
both the lemon and the pineapple ; what would be 
the cost of 3 melons at the same rate ? 

19. At a pubhc meeting are 35 gentlemen, and 
3 times as many ladies lacking 30 ; how many ladies 
are there, and how many ladies and gentlemen ? 

20. Peter has 4 times 5 peaclies, and Marcus has 
3 times 6 ; how many will they both have left after 
Peter gives away 7, and Marcus 5 ? 

2l2 How many are 4 times 20, plus 3 times 10 ? 
2^ How many are 7 .times 15, plus 9 times 12 ? 

23. How many are 12 times 11, minus 10 times 7 ? 

24. How many are 10 times 11, less 15, plus 6 
times 5 ? 

25. How much less is 7 times 14, than 3 times 40 ? 

26. How much less is 10 times 10, than 6 times 
20 plus 25 ? 

27. How much more is 8 times 16, than 7 times 
13 minus 11 ? 

28. How many are 9 times 12, plus 22 + 10 — 30 ? 

29. How many are 15 X 12, -f 20 X 5 ? 

80. How many are 40 X 4, + 27 X 3 ? 

81. How many are 16 X 9, — 13 X 6 ? 
32. How many are 10 + 12, x 6, — 40 ? 

83. How many are 14 X 8, + 18, -f 12, — 7 ? 



•^ 
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CHAPTER IV. 
DIVISION. 

19, 1. When wheat is 2 dollars a bushel, how 
many bushels can be bought for 12 dollars ? ^ 

Analysis. Since 2 dollars will buy 1 bushel^ 12 dol- 
lars will buy as many bushels as 2 dollars, the price of 1 
bushel, is contained times in 12 dollars / 2 dollars is 
contained in 12 dollars 6 times. Therefore, at 2 dollars 
a bushel, 6 bushels of wheat can be bought for 12 dollars. 

2. How many peaches at 2 cents apiece, can bo 
bought for 18 cents ? ^ 

8. If you can buy one lead pencil for 3 cents, how 
many can you buy for 24 cents ? ^ 

4. For 16 dollars, how many cords of wood can 
be bought at 4 dollars a cord ? /J 

6. At 3 cents apieije, how many oranges can be 
bought for 21 cents ? " 

6. In how many days can a man earn 20 dollars, 
if he earn 2 dollars a day ? / // 

7. Edward has 15 peaches,* which he wishes to di- 
vide equally among his 3 brothers ; how many must 
he give to each ? ^"^ 

8. How many times 2 m 8 ? in Q ? in 10. J? in 14 ? 
inl6f in?9? in24?/: ** > ^ V 

9. How many times 3 in 6 ? in 12 ? in 18 ? in 
21? m9? in 27? in 33 ? in 24| in 36 ?| :) 

10. How many times 4 in 12 ? in 8 ? iiri6 ? in 
20 ? in 36^ in 24 g in ^? in 32 fin 48 ?/ 1. 

11. How many tons of coal, at 4 dollars a ton, 
can be bought for 48 dollars ?/ ^ 

12. If one penholder can be bought for 4 cents, 
how many can be bought for 20 cents *5^for 32 cents ? 
for 40 cents ?//3 
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13. Paid 86 dollars for 3 gold chains ; what was 
the cost of each ? / ^^ 

14. How many bgrrels of apples, at 8 dollai's a 
barrel, can be bougM for 86 dollars ?/ ^^ 

15. If you give 44 cents to 4 beggarsTliow many 
do you give to each ? / / 

16. If a man walk 3 miles an hou:^ how many 
hours will it take him to walk 30 miles f ^ 

17. Bought 4 barrels of flour for 28 dollars ; what 
was the cost of one barrel ? ^ 

18. If I pay 27 cents for ^ pounds of sugar, how 
much do I pay a>ound ? Cf 

19. 15 are how many tiAes 3 ? 5 ? 

20. 36 are liow many times 3 ? 6 ? 4 ? 

21. 42 are how many times 6 ? 7 ? 3 ? 

22. 24 are how many times 2 ? 6 ? 4 ? 8 ? 

23. 16 are how many times 4 ? 2 ? 8 ? 

24. 40 are how many times 8 ? 5 ? 4 ? 

25. 72 are how many times 8 ? 6 ? 12 ? 

26. 56 are how many times 7 ? 8 ? 4 ? 

27. 48 are how many times 4 ? 6 ? 8 ? 12 ? 

28. 32 are how many times 8 ? 2 ? 4 ? 

29. 30 ai-e how many times 6 ? 6 ? 3 ? 



30. 1. How many spools of thread, at 5 cents a 
spool, can be bought for 40 cents fc^or 50 cents V^ - 

2. When lard is 7 cents a *pound, how many 
pounds cah be bought for 56 cents ? for 68 cents ? 

8. If a farmer divide 84 bushels of potatoes 
equally among 7 laborers, how many bushels will 
each receive ? 

4. If an orchard contain 64. trees, and 8 trees in a 
row, how many rows are there ? 

5. If a man travel 72 miles iu 6 hourS| how fiEur 
does he travel in one hour ? 
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6. Levi paid 7 cents for his ball ; how many balls 
at the same price could he buy for 28 cents? for 
56 cents ? for 63 cents ? for 84 cents ? 

7. How many bins will be required to hold 72 
bushels of wheat, if each bin contain 8 bushels ? 

8. At 5 dollars a week, how long will it take a 
man to earn 45 dollars ? 50 dollars ? 

9. At 8 cents a pound, how many pounds of 
sugar can be bought for 96 cents ? 

10. If a man spend 6 cents a day for cigars,' how 
many days vjill 60 cents last him ? 

11. A man bought some sheep for 48 dollars, at 
4 dollars apiece ; how many sheep did he buy ? 

12. If one man can do a job of work in 60 days, 
in what time can 5 men do the same work ? 

13. 45 are how many tim0s|5 ? 9 ? 3 ? 

14. 36 are how many times^4 ? 6 ? 9 ? 12 ? 

15. 80 are how many times 10 ? 8 ? 4 ? 5 ? 

16. 96 are how many times 8 ? 6 ? 12 ? 4 ? 

17. 44 are how many times 11 ? 4 ? 2 ? 

18. 24 are how many times 2 ? 8 ? 4 ? 6 ? 12 ? 

19. 60 are how many times 6 ? 5 ? 10 ? 12 ? 

20. 63 are how many times 9 ? 3 ? 7 ? 

21. 84 are how many times 7 ? 12 ? 4 ? 6 ? 

22. 90 are how many times 9 ? 6 ? 10 ? 

23. 108 are how many times 12 ? 9 ? 6 ? 

24. 100 are how many times 10 ? 20 ? 5 ? 

25. 99 are how many times 9 ? 11 ? 3 ? 

26. 81 are how many times 9 ? 

27. 66 are how many times 11 ? 6 ? 3 ? 

28. 75 are how many times 15 ? 5 ? 25 ? 

29. 88 are how many times 4 ? 11 ? 8 ? 

30. 120 are how many times 12 ? 10 ? 8 ? 

31. 140 are how many times 7 ? 10 ? 20 ? 
iSa -^(?(? are how many times 2.0*1 4Q1 5Q? 
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21. 1. If 6 men receive 72 dollars for building 
a barn, how many dollars will each man receive ? 

Note. If the pupil is sufficiently acquainted .with Fractions, 

the following Analysis is often preferred.* 

• 

Analysis. If 6 men receive *72 dollars^ 1 man^ which 
is ^o/Q men, will receive \ of 12 dollars ; \ofl2 dol- 
lars is 12 dollars, TJierefore if 6 men receive 72 dol- 
lars for building a barn^ each man will receive 12 dollars, 

2. If 81 cents be paid for 9 dozen of eggs, what 
will be the cost of 1 dozen ? 

3. A mechanic sold a wagon for 77 dollars, and 
took his pay in hay, at 11 dollars a ton ; how many 
tons did he receive ? 

4. How long will it take 12 men to perform a 
piece of work that 7 man can do in 48 days ? 

5. Paid 108 dollars for 9 thousand feet of lum- 
ber ; what was the cosi' of a thousand feet ? 

6. How many barrels of flour can be bought for 
56 dollars, at 7 dollars a barrel ? at 8 dollars ? 

7. How many cows, at 12 dollars a head, can be 
bought for 60 dollars? for %^ dollars? for 120 dollars? 

8. When steak is 10 cents a pound, how many 
pounds can be bought for 50 cents ? for 80 cents ? 
for 100 cents ? 

9. At 11 cents a pound, how many pounds of 
sugar can be bought for 88 cents ? for 99 cents ? 

* When it is necessary to express a quintity less than a unit, we may 
regard the unit as divided into some number of equal parts, and use 
one of these parts as a new unit of less valu& than the unit divided.- 
Thus, if a yard be divided into two equal parts, each of the parts is 
callea one ha^; when into three equal parts, each of tiie parts is called 
one third / "wneu into fo-ur equal parts, each of the parts is called one 
fourth ; when into^'w equal parts, each of the parts is called one-Jift/i { 
ttoo of the parts, ttuojfftnsy &c.^ when into six t|:^\«\ "^iax\si»^ ^-oj^x ^S. "<iciSii 
parts is called one sijcthj two ot tke ]^ttiVa, t\QO svtUis^iKrfcft 'il ^i^^R* v^sNsfe* 
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10. A man planted an orchard of 132 trees, and 
put 11 trees in a row ; how many rows in the orchard ? 

11. A farmer sold a horse for 120 dollars ; how 
many cows at 12 dollars each would pay for the 
hgrse ? How many young cattle at 8 dollars each ? 
How many sheep at 6 dollars each ? 

12. K 25 sheep cost 75 dollars, what will 1 sheep 
cost ? 

13. If a boy read 7 pages a day, how long will it 
take him to read 66 pages? to read 84 pages? 98 
pages? 

14. At 16 cents a pound, how many pounds of 
coflee can be bought for 46 cents ? for 60 cents ? for 
90 cents ? 

16. If 1 man can do a piece of work in 72 days, 
in what time can 6 men do it ? 8 men ? 9 men ? 12 
men ? 

16. If a certain quantity of provision will last 1 
man 36 days, how many days will it last 4 men ? 9 
naen ? 12 men ? 

17. A man earns 66 dollars in 11 weeks; how 
much does he earn in 1 week ? how much in 1 day ? 

18. If a painter receive 100 dollars for painting 5 
carriages, how much does he receive apiece ? 

19. How many lots containing 12 acres each can 
be sold from a farm of 120 acres ? how many lots of 
20 acres each ? 

20. If a steamboat run 11 miles an hour, how 
long will she be in running 44 miles ? 88 miles ? 
110 miles ? 

21. How many men, at 8 dollars a month, can be 
hired one month for 96 dollars? how many at 12 
dollars ? how many at 16 dollars ? 

22. If I travel 120 miles in 6 days, how many 
mUes do I tmvel in 1 day ? 
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98. 1. K 3 pounds of coffee cost 27 cents, what 
vill 6 pounds cost ? 

Analysis. If 3 pounds of coffee cost 27 cents^ 1 pounds 
which is 1 third of 3 pounds^ will cost 1 third of 27 cents^ 
or 9 cents* If 1 pound cost cents^ 6 pounds^ which are 

6 times 1 pounds will cost 6 ^me« 9 cen^«, or 54 cents. 
Therefore, if 3 pounds of coffee cost 27 cents, 6 pounds wiU 
cost 54 e^nto. V 

Or thus : Z pounds will cost 6 times 1 ^iVrf o/* 27 cents; 1 

<A/r(f o/* 27 cents is 9 cen^^, anc? 6 times 9 cen^« are 54 cents. 

Therefore, S^c. 

Or 6 pounds^ which are 2 times 3 pottm^, u^jTZ c'^^^ 2 rt^ne^ 2*7 cento, <l&c. 

2. If 4 yards of broadcloth cost 20 dollars, what 
will 9 yards cost ? 

3. If 6 barrels of flour cost 64 dollars, what will 

7 barrels cost ? 

4. If 9 yards of ribbon cost 72 cents, what will 
4,yards cost ? 

5. If a man travel 40 miles in 8 hours, how far 
will he travel in 6 hours ? in 9 hours ? 

6. If 5 coats can bo cut from 20 yards of cloth, 
how many yards would be required to cut 7 coats ? 

7. If 9 weeks' board cost 45 dollars, what will 4 
weeks' board cost ? 7 weeks' ? 12 weeks' ? 

8. If a boy earn 60 cents in 5 days, how many 
cents will he earn in 12 days ? in 20 days ? 

9. What will be the cost of 10 cords of wood, if 
6 cords cost 24 dollars ? 

10. What will be the cost of 14 dozen of eggs, if 
12 dozen cost 120 cents ? 

11. If 18 apples are worth 6 peaches, how many 
apples are 15 peaches worth ? 20 peaches ? 

12. If a stage coack run 48 miles in 8 hours, in 
how many hours will it run 60 miles ? 

13. If 15 yards of cloth (iosH?> ^cJ^^^^Vsns^^^ 
40 yards cost ? 
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14. How .many melons can be bought for 100 
ijents, at the rate of 3 for 60 cents ? 

15. What will 42 pounds of beef cost, if 7 pounds 
cost 56 cents ? 

16. When apples are sold at the rate of 4 barrels 
for 8 dollars, how many barrels must be given for 3 
tons of coal at 6 dollars a ton ? 

17. How many dozen of eggs, at 12 cents a dozen, 
will pay for 15 pounds of sugar, at 8 cents a pound ? 

18. How many gallons of molasses, at iX cents a 
gallon, will pay for 20 pounds of lard, worth 10 cents' 
a pound ? 

19. If a farmer sell 5*firkins of butter, worth 12 
dollars a firkin, for cloth worth 4 dollars a yard, how 
many yards will he receive ? 

20. If 5 barrels of cider are worth 15 dollars, how 
many hundred weight of pork, worth 6 dollars a hun- 
dred weight, would 8 barrels of cider buy ? 

21. If 6 bushels of wheat are worth 12 dollars, 
how many bushels of wheat must be given for 9 tons 
of hay, worth 10 dollars a ton ? 

22. At the rate of 3 for 4 cents, how many pears 
can be bought for 24 cents ? 

Analysis. Since 4 cents will buy 3 2:>edrs^ 24 cents will 
huy as many times 3 jyears as 4 ce^its is contained times 
in 24 cents ; 4 cents are contained in 24 cents 6 times^ 
and Q times 3 are IS pears. Therefore^ if 3 pears can he 
bought for 4 cents^ IS pears may be bought for 24 ce7its. 

23. A man paid 72 cents for some oranges, at the 
rate of 5 for 12 cents ; how many oranges did he buy? 

24. How many pounds of nails may be bought for 
60 cents, at the rate of 4 pounds for 20 cents ? 

25. When eggs are sold at the rate of 9 for 11 
cents^ how many must be sold to receive 99 cents ? 

^d. At the ratG of 16 mi\^s i\\ 4 \\o\\y^^ l\ow many 
J22i7es would a man travel inl2\\ouTs^. 
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27. If 3 men can do a piece of work in 12 days, 
how many days will it take 9 men to do the sajne ? 

Analysts. If^ men can do the icorJc in 12 days^ 
9 men can do it in i of 3 times 12 daj/s ; 3 times 12 
dai/s are 36 days, and ^ o/ 36 days are 4 days. There- 
fore, <kc. 

28. If 6 men can build a wall in 8 days, how 
many men will be required to build it in 3 days ? 

29. If 4 men can dig a ditch in 10 days, how 
many days will it take 1 man to dig it ? 6 men ? 8 
men ? 

30. How long will it take 7 men to reap a field, 
if it take 14 men 2 days to reap it ? 

81. If 5 men can build a barn in 8 days, how 
many men would be required to build it in 1 day ? 
in 2 days ? in 4 days ? 

32. A man bought some oranges for 44 cents, at 
the rate of 5 for 11 cents, and divided them equally 
among his 4 children; how many did he give to 
each ? 

83. If 15 days' work will pay for 10 eords of 
wood, at 3 dollars a cord, what is the price of 1 
day's labor ? 

84. A man engaged to labor 5 months for 80 dol- 
lars, but by request continued 3 months longer, at 
the same rate ; what amount will be due him for the 
whole time ? 

35. If you pay 60 cents for some lemons, at the 
rate of 6 for 10 cents, and sell them at the rate of 9 
for 20 cents, how many cents will you gain by the 
operation ? 

36. If two ships are 120 miles apart, and sail 
directly toward each other, one at the rate of 9 
miles an hour, and the other at 1\\^ \^\fe. v^^ W.^^^^ 
ail hour, how many hours befoxe Wvi^ ^'^TCkSRiV^ 
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33* Division is the process of finding how many times 
one number is contained in another ; and the result is called 
the Quotient, The sign of division is written thus, -^, and, 
placed between two numbers or quantities, shows that the 
one on the left is to be divided by the one on the right. 
24 -7- 8 = 3 shows that 24 divided by 8 is equal to 3. 

1. How many times 9 are 6 times 6 ? 

2. How many times 4 are 6 times 8 ? 
8. How many times 8 are 6 times 12 ? 
4. How many times 10 are 5 times 20 ? 
6. How many times 15 are 3 times 25 ? 

6. How many times 20 are 10 times 12 ? 

7. How many times 16 are 8 times 8 ? 

8. How many times 28 are 7 times 16 ? 
9: How many times 25 are 5 times 30 ? 

10. How many times 20 are 12 times 10 ? 

11. 16 times 4 are how many times -8 ? 

12. 9 times 12 are how many times 6 ? 

13. 8 times 14 are how many times 16 ? 

14. 4 times 42 are how many times 12 ? 

15. 7 times 18 are how many times 9 ? 

16. 14 times 10 are how many times 28 ? 

17. 12 times 8 + 4 are how many times 10 ? 

18. 6 times 15 -(- 20 are how many times 12 ? * 

19. How many times 9 -f 3 are 7 times 13 less 10 ? 

20. How many times 18 — 4 are 8 times 12 + 2 ? 

21. In 8 X 12, how many times 64 -r- 8 ? 

22. In 6 X 20 + 12, how many times 56 ~- 5 ? 

23. In 48 + 24 divided by 6, how many times 4 ? 
^ 24. How many times 12 — 7 are 9 times 8 ? 

25. How many times 9 + 6 in 6 times 12 -|- 3 ? 

26. How many times 27 -r- 9 + 7x3 are 8 X 
11 + 20 ? 

* ^acb sign affbcts only the number placed after it. When there is a 
r&nainderia the result, let it simply be mentioiied qa s«i<&\u 
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94. 1. How many vests, at 5 dollars each, will 
pay for 7 weeks' board, at 6 dollars a week, and 18 
dollars borrowed money ? 

2. If a man receive 16 pounds of sugar in ex- 
change for 20 pounds of cheese at 8 cents a pound, 
what is the price of the sugar per pound ? 

3. James paid 36 cents for some oranges at 3 
cents apiece, and, after eating 5 of them, he gave 
the remainder, at 4 cents apiece, for a knife ; how 
much did the knife cost him ? 

4. Omar bought 30 peaches at the rate of 2 for 3 
cents, and, after eating 3 of them and giving 3 to 
his brother, he sold the remainder at the rate of 3 
for 7 cents ; did he gain or lose by the bargain, and 
how much ? 

6. A farmer sold 9 she^ at 12 shillings a head, 
and 11 bushels of oats at 2 shillings a bushel ; how 
many yards of cloth, at 10 shillings a yard, will pay 
the debt ? 

6. If I buy 40 turkeys at the rate of 5 for 3 dol- 
lars, and sell them at the rate of 8 for 7 dollars, how 
much will I gain by the operation ? 

7. If a drover buy 24 lambs for 30 dollars, at how 
much must he sell them a head to gain 18 dollars on 
the cost ? 

8. If 5 men ouy a mowing machine for 120 dol- 
lars, and rent it 3 weeks for 15 dollars a week, and 
then sell it for 100 dollars, what is each man's share 
of the gain ? 

9. If 5 barrels of flour are worth 30 dollars, how 
many yards of cloth worth 3 dollars a yard will 2 
barrels of the flour buy ? 

10. Four men agree to build 120 rods oi wall for 
48 dollars, and to share equally; b\itNi(\v^\i^ikv&^'5^ 
is half built, 2 men quit, awQi \\\^ c>\kNS5t'Si ^s^^c^^i^-N 

how many dollars must eac\\ x^cwj^I 
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11. How many sheep can I buy for 75 dollars at 
the rate of 3 for 7 dollars, and have 12 dollars left ? 

12. A man, having 80 dollars, bouglit 9 cords of 
wood at 4 dollars a cord, 3 barrels of flour at 8 dol- 
lars a barrel, and the remainder he expended for 
cloth at 4 dollars a yard ; how many yards of cloth 

^ did he buy? 

13. If 4 bushels of wheat are worth 12 bushels of 
corn, how many bushels of corn are equal in value 
to 10 bushels of wheat ? 

14. If 12 bushels of wheat make 3 barrels of flour^ 
how many bushels of wheat will make 7 barrels ? 

16. A cistern holding 140 gallons has a pipe by 
which 30 gallons will run into the cistern«in one 
hour, and another that will discharge 20 gallons in 
an hour ; when both are !i*unning, in what time will 
the cistern be filled ? 

16. If a quantity of provision serve 7 men 12 
days, how long would it serve 4 men ? 

17. A merchant bought 15 bushels of clover seed 
for .75 dollars ; he wishes to keep 3 bushels for liis 
own use, and to sell the remainder so as to make 9 
dollars on the first cost of the whole ; how much 
must he ask a bushel ? 

18. A man bought a span of horses for 80 dollars 
each ; he spent 40 dollars in fitting them for market, 
and then sold them for 80Q dollars ; what was his 
gain on each horse ? 

19. A tailor bought 15 yards of one kind of cloth 
for 60 dollars, and 25 yards of another kind for 75 
dollars ; what was the difference in the price per 
yard ? 

20. A thief, having 36 miles the start of an officer^ 
travels at the rate of 6 miles an hour ; the ofi&cer 

pursues at the rate of 9 miles an hour ; in how many 
hours will Iw overtake the thiei \ ^ 
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21. Add 5 to 22, divide the sum by 9, multiply 
the quotient by 12, subtract 6 from the product, and 
add 10 to the remainder ; what will be the result ? 

22. Divide 40 by 8, multiply the quotient by 9, 
to the product add 11, from the sum take 6, and 
what will remain ? 

23. Multiply 20 by 4, subtract 40, add 10, divide 
by 5, multiply by 7, and what is the result ? 

24. Prom 36 subtract 6, divide the remainder by 
5, multiply the quotient by 12, add 15 to the product, 
subtract 77 from the sum, divide the remainder by 
10, and what will be the quotient ? 

.25. Add 5 and 7 to 8, multiply the sum by 3, 
from the product subtract 5, divide the remainder 
by 11, multiply the quotient by 6, add 20 to the 
product, and what will be the sum ? 

26. Subtract 10 from 6 multiplied by 8, to the 
remainder add 4, divide the sum by 6, multiply the 
quotient by 11, subtract 7 from the product, divide 
the remainder by 10, add 30 to the quotient, and 
what will be the sum ? 

27. Multiply 15 by 5, add 5, divide by 8, multiply 
by 6, subtract 10, divide by 5, add 2, multiply by 11, 
and what will be the product ? 

28. 10 + 8-i-6 X 9 — 7 x 5 + 20 -MO + 8 = 
how many ? 

29. 8 X 9 -T- 12 + 3 X 5 + 10 -Ml X 8 + 20 ~ 
12 + 4 X 7 — 3 = how many ? 

30.25 — 5-^2x9 + 10 — 20x12 + 15 — 6 
-7- 7 + 8 + 2 = how many ? 

31. 36-^9x12 + 8-7-7x5 + 10-25-7-5 + 
4 x 9 — 11 -f- 10 X 6 -^ 3 = how many ? / 

KoES. Tho above examples will afford a thorough and profitable 
meo.tal drill to the pupil, and also familiarize the signs and terms used 
in tbt^^^receding pages, and which must be well underst.QQ<i \w. ^^-ei vsjovsv- 
mA!b06ment of the study of Written Arithme^c. Tti* \fcvxOcL«et ^-asi. ^ssxXkq^ 
the number of eiuunples at pleasure. 



./ 
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CHAPTER V. . 
KEDUOTION. 

ftS. Table of United States Monet. 



10 mills (m.) 


make 


1 cent, 


0. 


10 cents 


u 


1 dime. 


d. 


10 dimes 


a 


1 dollar, 


$. 


10 dollars 


u 


1 eagle. 


B. 



Note. Dollars and cents are separated by a period (•) ; thus, $2.10, is 
read 2 dollars 10 cents. 

A Simple Number contains but one name or denomina- 
tion ; thus, 5, 84, 12 bushels, 65 dollars, are simple numbers. 

A Compound Number contains two or more names or 
denominations; thus, 5 dollars 25 cents, 16 bushels 3 pecks, 
3 days 10 hours, are compound numbers. 

Beduction is the process of changing numbers from one 
denomination to another, without altering their value ; thus, 
changing pounds to ounces, ounces to pounds, dollars to 
cents, &c., is reduction. 

1. How many mills in 2 cents? in 3 cents? 

2. How many cents in 1 dime ? in 3 dimes ? 

3. How many dimes in 3 dollars ? in 4 dollars? 

4. How many dollars in 2 eagles? in 5 eagles? ^ 

5. How many cents in 4 dimes and 7 cents? 

6. How many dimes in 3 dollars and 6 dimes? 

7. If James earned 12 dollars, and his father 3 
eagles, how many dollars did they both earn? 

8. A man has 4 eagles, 4 five dollar bills, and 4 
dimes ; how many dollars and cents has he ? 

9. How many dimes aro equal to 40 cents? to 70 
cents? 

10. What is the difference in the cost of 8 yards 
of cloth at 2 dimes a yard, and 6 yarda at 30 cents a 



\ 



96, s7.] intellectual arithmetic. 49 

36. Table of English Monet. 



4 farthings (far.) 


Tnfl.ke 


1 penny, 


d. 


12 pence 


u 


1 shilling, 


8. 


20 shillings 


u 


1 pound, 


£. 



KoTB. A sovereign (sot.) is equal in value to one pound. 

1. How many farthings in 1 penny ? in 3 pence T 
in 6 pence ? in 9 pence ? 

2. How many pence in 1 shilling ? in 4 shillings ? 
in 5 shillings ? in 9 shillings ? in 10 shillings ? 

8. How many pence in 8 farthings? in 24 far- 
things ? in 48 farthings ? 

4. How many shillings in 24 pence ? in 84 pence ? 
in 108 pence ? 

5. How many pounds in 40 shillings ? in 120 shil- 
lings? 

6. At 5 shillings a yard, how many pounds will 
20 yards of carpeting cost ? 

7. At 7 shillings a pair, how many pairs of shoes 
can be bought for 2 sovereigns ? 



9T. Table op Troy Weight. 

24 grains (gr.) make 1 pennyweight, pwt. 
20 pennjTweights " 1 ounce, oz. 

12 ounces " 1 poxmd, lb. 

1. How many grains in 2 pennyweights ? in 4 ? 

2. How many pennyweights in 3 ounces ? in 5 ? 
8. How many pennyweights in 96 grains ? in 124 

' grains ? 

4. In 120 pennyweights how many ounces? in 
800 pennyweights ? 

5. What will a gold chain, weighing 15 penny- 
weights cost, at 8 dimes a peiiai^N^^\^X.\ \nss^ ^osssk^ 
dollars and cents ? 
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88. Table op Avoirdupois Weight 

16 drams (dr.) make 1 ounce, oz. 

16 ounces " 1 pound, lb. 

100 pounds " 1 hundred weight, cwt. 

20 hundred weight " 1 ton. T. 

1. How many drams in 3 ounces ? in 4 ounces ? 
ill 6 ounces ? 

2. How many ounces in 32 drams ? • in 48 drams ? 
in 64 drams ? 

3. How many ounces in 3 pounds ? in 5 lbs, ? in 
Tibs.? 

4. How many ounces in 2 lbs. 6 oz. ? in 4 lbs. 
10 oz. ? 

5. In 3 cwt. and 5 lbs., how many pounds ? 

6. In 5 pounds, how many ounces ? 

7. How many pounds in 3 cwt. ? in 6 cwt. ? in 
9 cwt. ? 

8. In 16 tons, how many cwt. ? in 25 tons ? 

9. In 1 ton and 5 cwt., how many cwt. ? how 
many pounds ? 

10. How many dollars will 3 cwt. of flour cost, if 
25 pounds cost 5 dimes ? 

11. What will 1 ton and 5 cwt. of hay cost, if 5 
cwt. cost 3 dollars ? 

12. What will 2 cwt. 10 lbs. of beef cost at 6 cents 
a pound ? 

13. If 8 ounces of tea cost 4 dimes, what will 2 
pounds cost ? 

14. What will be the cost of 4 cwt. of sugar, at, 7 
cents a pound ? 

15. Which will cost the more, 5 cwt. of fish at 6 
cents a pound, or 3 tons of hay at 50 cents a cwt. ? 

16. What will 1 ton of hay cost at 1 cent a 
pound ? . 
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39. Table of Long Measure. 



12 


inches (in.) 


make 1 foot, 


ft. 


3 


feet 






1 yard. 


yd. 


6j yards, or 


16J feet, 




1 rod. 


rd. 


40 


rods- 






1 furlong. 


fiir. 


8 


furlongs, 


or 320 rods 


? 


1 mile, 


mi. 


3 


miles 






1 league^ 


lea. 


m 


miles 






1 degree, 


dcg. or ^. 


860 


degrees 






1 circle of the earth. 



1. How many inches in 3 ft. ? in 5 ft. ? in 10 ft. ? 
in 12 ft. ? 

2. How many feet in 4 yards ? in 6 yards ? in 9 
yards ? 

3. How many yards in 15 feet? in 24 feet? 

4. How many yards in 2 rods ? in 4 rods ? 

5. How many furlongs in 5 miles ? in 7 miles and 
4 fiirlongs ? 

6. How many furlongs in 80 rods ? in 120 rods ? 
in 160 rods ? 

7. In 2 miles 4 fur. 20 rods, how many rods ? 

8. How many leagues in 9 miles ? in 18 miles ? in 
36 miles ? 

9. How many inches in 3 yds. 1 ft. 10 in. ? 

10. In 108 inches how many yards? in 144 
inches ? 

11. If a man travel 5 miles an hour, how long 
will it take him to travel 20 leagues ? 

12. If a ship sail 20 leagues a day, how long will 
it take her to sail from New York to Liverpool, it 
being 3000 miles ? 

13. In 100 inches how many yards, feet, and 
inches ? 

14. At 8 dimes a foot, how many dollars will S ^ds* 
1 ft. of iroji railing cost ? 

16. In 2 rods 5 feet, Uow ma.\\^ \\\vX\a^1 
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30. Table of Cloth Measubb. 

2^ inches (in.) make 1 nail, na. 

4 nails " 1 quarter of a yard, qr. 

4 quarters " 1 yard, yd. 

1. How many nails in 3 qrs. ? in 5 qrs. ? 

2. How many nails in 2 yds. 2 qrs. ? 

8. How many quarters in 5 yds.? in 6 yds. 3 
qrs. ? 

4. How many yards in 16 qrs. ? in 56 qrs. ? 
6. How many qrs. in 86 nails ? in 64 na. ? 

6. How many qrs. in 6 yds. ? in 6 yds. ? in 7 
yds. ? 

7. In 4 yards, how many nails ? 

8. In 6 yards, how many qrs. ? 

9. In 123 nails, how many yards ? 



31. Table op Land or Square Measure. 

• 

144 square inclies (sq. in.) make 1 square foot, sq. ft. 

9 square feet " 1 square yard, Fq.yd. 

30J square yards " 1 square rod, P. 

40 square rods " 1 rood, B. 

4 roods " 1 acre, A. 

640 acres " 1 square mile, Sq. M. 

1. How many square feet in 5 square yards ? in 
10 square yards ? in 20 square yards ? 

2. How many square yards in 36 sq. ft. ? in 72 
sq. ft.? in 108 sq.ft.? 

3. How many square rods in 3 roods ? in 5 roods ? 
in 7 roods ? 

4. How many acres in 20 roods ? in 80 roods ? 

6. At 4 dollars a square rod, what would 2 roods 
10 rods of land cost ? 
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33. Table of Cubic Measure. 



/ 



1728 cubic inches (cu. in.) make 1 cubic foot, cu. ft. 
27 " feet " 1 cubic yard, cu. yd. 

24f " feet " 1 perch of 8tone,Pch. 

16 " feet " 1 cord foot, c. ft. 

1. How many cubic feet in 2 cubic yards ? in 3 
cubic yards ? 

2. How many cubic feet in 2 perch of stone ? in 
4 perch ? in 6 percli ? 

3. How many cord feet in 3 cords of wood ? in 7 
cords ? in 9 cords ? 

4. How many cord feet in 120 cubic feet of wood ? 
in 200 cubic feet ? , 

5. How many cords in 24 cord feet? in 66 cord 
feet ? 



Table op Liquid Measure. 

4 gills (gi.) make 1 pint, ' pt. 

2 pints " 1 quart, qt. 

4 quarts " 1 gallon, gal. 

31J gallons « 1 barrel, bar. 

2 barrels, or 63 gallons " 1 hogshead, hhd. 

1. How many gills in 4 pints ? in 6 pints ? in 10 
pints ? 

2. How many pints in 3 quarts ? in 8 quarts ? in 

1 gallon ? in 3 gallons ? 

3. How many gills in 4 quarts ? in 6 quarts ? in 
8 quarts ? 

4. How many quarts in 3 gallons? how maa^ 
pints ? how many gills ia S qu2dx\;&*t \£l\ ^gSS^^cs^ ^seSk. 

2 quarts ? 

5* 
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5. How many gills in 2 gallons 2 qts. ? 

6. How many quart cups could be filled from a 
10 gallon keg of wine ? how many pint bottles ? 

7. In 48 gills, how many pints ? quarts ? 

8. How many gallons in 64 gills ? in 96 gills ? 

9. How many quarts in 56 pints ? gallons ? 

10. In 10 gallons, how many quarts ? pints ? 
gills ? 

11. What will be the cost of 6 gallons of burning 
fluid, at 15 cents a quart ? 

12. If a pint of molasses cost 7 cents, what will a 
gallon cost ? 

13. If one gallon of oil cost 90 cents, what will 3 
gallons and 2 quarts cost ? 

14. If you should draw 10 gallons and 3 quarts 
from a hogshead of molasses, how much would re- 
main? 



34. Table of Dry Measure. 

2 pints (pt.) make 1 quart, qt. 

8 quarts " 1 peck, pk. 

4 pecks " 1 bushel bu. 

1. How many pints in 1 peck ? in 2 pks. 4 qts. ? 

2. How many quarts in 1 bu. 2 pks. ? 

3. In 2 bu. 1 pk. 6 qts. how many quarts ? 

4. In 64 quarts how many pecks ? bushels ? 

5. In 80 pints how many pecks ? 

6. At 3 cents a pint, what will be the cost of one 
peck of chestnuts ? 

7. If one bushel of hickory nuts cost 160 cents, 
what will be the cost of 6 quarts ? / 

8. Bought 2 pecks of cranberries for 96 cents, and 
so/d thorn for 5 cents a pint', \\ow much was the 
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Table op Time. 



60 seconds (sec.) make 
60 minutes 
24 hours 

7 days 
12 calendar months 

365 days 

366 days 
100 years 



(( 






1 minute, 

1 hour, 

1 day, 

1 week, 

1 year, 

1 common year, 

1 leap year, 

1 century, 



m. 
hr. 
d. 
w. 

yr. 

yr. 
C. 



The divisions of the year, the names of the months, 
and the niimber in each, are shown in the following 
table : — 



Winter. 
Spring. 

Summer. 

Autumn. 
Winter. 



month, January 
" February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 



u 
u 
u 
ii 
a 
a 



has 31 days. 

u 28* " 

30 " 

31 

30 

31 

31 

30 

31 

30 

31 



44 
44 
44 
44 
44 
44 
44 
44 
44 



a 

44 

44 
44 
44 
44 
44 
44 



The following lines will help to remember the 
number of days in each month : — 

Thirty days hath September, 
April, June, and November^ 

All the rest have thirty-one, 

Save February, which alone 
Hath twenty-eight; and one day mor© 
We add to it, one yea.T m ^omt. 

* In leap^yeai, 'i^. 
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1. How many seconds in 2 minutes ? in 5 minutes ? 

2. How many seconds in 10 minutes? in 20 
minutes ? 

3. How many seconds in 1 hour ? in 2 hours ? 

4. How many minutes in 3 hours ? in 5 hours ? 

5. How many hours in 2 days ? in 3 days ? 

6. In 2 days and 12 hours how many hours ? 

7. In 6 weeks how many days ? in 9 weeks ? 

8. How many weeks in 49 days ? in 84 days ? 

9. How many weeks and days in 75 days ? in 90 
days ? 

10. How many hours in 3 days 10 hours? 

11. In 36 months how many years ? in 84 months ? 

12. How many days from January 1st to March 
10th, inclusive ? 

13. How many days from April 10th to the 15tb 
of June ? 



86. Miscellaneous Table. 

12 units make 1 dozen. 

12 dozen " . 1 gross. 

12 gross " 1 great gross. 

20 units " 1 score. 
24 sheets of paper " 1 quire. 

20 quires " 1 ream. 

66 pounds " 1 bushel of com. 

60 pounds " 1 bushel of wheat. 

196 pounds « 1 barrel of flour. 

200 pounds " j 1 ^^^Tsh.''^ ^^^' ^""^ 

1. What cost I ream of paper, at 20 cents a quire ? 

2. What cost 3 dozen lemons, at 3 cents apiece ? 
S. What cost 2 gross of pens, at 6 cents a dozen ? 

4. At 7 dollars a hundred pouxv^LS, Ni\vaA» ^\l\ ^ 
barrels of pork cost ? 
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CHAPTER VI. 
FRACTIONS. 

ST. 1. What is understood by one half, one 
third, one fourth, one fifth, &c. ? 

Ans. When a number or thing, as a unit or an 
apple, is divided into two equal parts, each of the 
parts is called one half; when into three equal parts, 
each of the parts is called one third ; two of the parts 
are called two thirds, <&c. 

2. How many halves in 1 ? 

8. How many thirds in 1 ? 

4. If a peach be divided into 2 equal parts, what 
is each part called ? 

5. If an orange be divided into 3 equal parts, 
what are the parts called ? , 

6. How many halves in 4? 

Analysis. Since in 1 there are 2 halves, in 4 tfiere are 4 
times 2 halves, or 8 halves. Therefore therh are 8 halves in 4. 

7. How many halves in 5 ? in 6 ? 

8. How many halves in 7 ? in 7 and 1 half? 

9. How many thirds in 3 ? in 4 ? in 6 ? 

10. How many thirds in 7 ? in 8 ? in 9 ? 

11. How many thirds in 6 and 1 third ? in 6 and 
2 thirds ? 

12. How many halves in 5 ? how many thirds ? 

13. How many halves in 10 and 1 half ? 

14. How many thirds in 9 and 2 thirds ? 

. 15. In 8 halves how many whole things ? 

Analysis. Since in 2 halves there is one whole thing, 
in 8 halves there are as many tohole things as 2, the num- 
ber of halves in 1, is contained lirries m '^^'uiKxcK ^^ ^ 
times. Therefore, in 8 /ia2uea there axCi ^ -vnlxole. lKwcj%, 
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16. How many whole things in 12 halves ? in 16 
halves ? in 24 halves ? 

17. How many whole things in 9 thirds ? in 18 
thirds ? 

18. How many whole things in 10 halves ? in 12 
thirds ? in 21 thirds V in 20 halves ? 

19. How many . half bushels in 3 bushels and 1 
half? 

20. John gave 6 peaches to his 2 brothers ; what 
part of them did each have ? 

21. What is 1 half of 6 ? 

Analysis. It is that number ichich taken 2 times 
will make 6 ; 2 times 3 is G. Therefore 3 is 1 half 
o/O. 

22,. What is 1 third of 9 ? of 18 ? of 27 ? of 86 ? 

23. What is 1 half of 8 ? of 12 ? of 18 ? of 22 ? 

24. How can you take 1 half of an orange ? 1 third ? 

25. How can you take 2 thirds of an apple ? 

26. William had 30 new pennies, and John had 
1 half as many ; how many had John ? 

27. If a pound of candles cost 15 cents, what will 
1 third of a pound cost ? 2 thirds ? 

28. George is 12 years old, and Mary is 2 thirds 
as old as he ; how old is Mary ? 

29. If a barrel of flour cost 10 dollars, and a 
barrel of cider 1 half as much, what is the cost of 
the cider ? 

30. If 3 tons of hay cost 27 dollars, what part of 
27 dollars will 1 ton cost ? 2 tons ? 

31 . A boy, having 33 cents, spent 2 thirds of them ; 
how many had he left ? 

32. Edwin gave 2 peaches and 1 half to his sister, 
and 1 peach and 1 half to his brother ; how many 

peaches did he give to both ? 
^S. A farmer, having 44 sheep, soVvi W^^^ Qil\^L\^\a.\ 
Jjojfr many had he left ? 
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88. 1. TWiat do you understand by 1 fourth? 
3 fourths ? 

2. What do you understand by 1 fifth ? 2 fifths ? 
3 fifths ? 4 fifths ? 

3. What do you understand by 1 sixth ? 3 sixths? 
5 sixths ? 

4. How can you take 1 fourth of any thing ? 1 
sixth ? 

6. How can you take 3 fourths of any thmg ? 3 
fifths ? 

6. How many fifths in 1 ? in 4 ? in 6 ? 

7. How many fourths in 1 ? in 2 and 3 fourths ? 

8. How many sixths in 2 ? in 3 and 4 sixths ? 

9. In 4 and 5 sixths how many sixths ? 

10. In 8 and 3 fourths how many fourths ? 

11. In 7 and 4 fifths how many fifths ? 

12. Which is greater, 1 fourth or 1 fifth ? 1 fifth 
or 1 sixth ? 

13. How many times 1 in 8 fourths ? in 16 fourths ? 

14. How many times 1 in 15 fifths ? in 25 fifths ? 

15. How many times 1 in 24 sixths ? in 36 sixths? 

16. What is 1 fourth of 12 ? of 20 ? of 28 ? ^ 

17. What is 1 sixth of 18 ? of 30 ? of 42-? -^ 

18. What is 1 fourth of 32 ? of 40 ? of 48 ? 

19. What is 1 fifth of 10 ? of 20 ? of 50 ? 

20. What is 1 sixth of 36 ? 2 sixths ? 5 sixths ? 

21. What is 1 fifth of 40 ? 3 fifths ? 4 fifths ? 

22. What is 3 fourths of 16 ? of 24 ? 

23. What is 2 fifths of 10 ? of 25 ? 

24. What is 3 sixths of 30 ? 5 sixths of 42 ? 

25. If a ton of hay cost 12 dollars, what will 1 
fourth of a ton cost ? 2 fourths ? 3 fourths ? 

26. If 5 bushels of apples cost 90 cents, what part 

of 90 cents will 1 bushel cost ? 2 bushels$t3 bushels H ^ 

27. When coal is 6 dollat^ a \;0\\^^\\^\. ^'^^'^ ^^ ^ 
ton can be bought for 1 doWav^t iv:>T "1 ^^^^^^ "^^^"^ 

dollars ? 
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28. Bought a piece of land for 45 dollars ; what 
is 1 fifth of it worth ? 2 fifths ? 3 fifths ? 

29. If you pay 30 dollars for one month's labor, 
what do you pay for 1 fifth of a month ? for 1 sixth ? 
Ijt 5 sixths ? for 4 fifths ? 

30. A man divided 48 cents equally among 6 
beggars ; what part of the whole did each beggar 
receive ? what part did 2 receive ? 3 ? 4 ? 6 ? 

31. If in a basket of 54 eggs 1 sixth are bad, how 
many are good ? 

32. If a man earn 15 dollars a week, and spend 

2 fifths of it, how much does he save ? 

33. A drover, having 60 sheep, sold 1 fourth of 
them at one time, and 1 fifth at another ; how many 
had he left ? 

34. RoUin had 18 marbles, and gave 2 sixths of 
them to Martin ; how many did he give Martin, and 
how many did he keep for himself ? 

85. If Harry bought 6 pounds of coflFee for 1 dol- 
lar, what part of 1 dollar did 1 pound cost ? 2 pounds ? 
8 pounds ? 4 pounds ? 

36. When tea is 5 shillings a pound, what part of 
a pound can be bought for 1 shilling ? 2 shillings ? 

3 shillings ? 4 shillings ? 

37. If a barrel of pork cost 15 dollars, what will 
2 thirds of it cost ? 8 fifths ? 

38. A gentleman is 60 years old, and his wife is 4 
fifths as old ; how old is she ? 

39. Andrew is 18 years old, and his sister, Jane, is 
5 sixths as old ; how old is Jane ? 

40. Paid 36 dollars for 1 acre of land ; what is 1 
sixth of it worth ? 3 sixths ? 1 fourth ? 3 fourths ? 

41. If you divide a barrel of flour equally among 

5 poor families, what part of the barrel will 1 family 

receive ? 2 families ? 3 families t 4 families ? 6 fam- 
///es ? 
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!• What do you understand by 1 seventh ? 
8 sevenths ? 4 sevenths ? 6 sevenths ? 

2. What is meant by 1 eighth ? 6 eighths ? 1 
ninth ? 3 ninths ? 5 ninths ? 7 ninths ? 

3. What is meant by 3 tenths? 9 tenths? 5 
twelfths ? 11 twentieths ? 

4. How many ninths in a unit, or whole thing ? 
how many tenths ? how many elevenths ? how many 
twelfths ? how many twentieths ? 

6. How many times 1 in 14 sevenths? in 32 
eighths ? in 45 ninths ? 

6. How many times 1 in 70 tenths-? in 44 elevenths ? 
in 30 fifteenths ? in 80 twentietlis ? 

7. What is 1 seventh of 42 ? of 63 ? of 84 ? 

8. What is 1 eighth of 24 ? of 66 ? of 64 ? 

9. What is 1 ninth of 86 ? 3 ninths ? 7 ninths ? 

10. Wliat are 3 tenths of 60 ? of 60 ? of 90 ? 

11. What is 1 twelfth of 72 ? 6 twelfths ? 7 twelfths ? 

12. What is 1 twentieth of 60 ? 14 twentieths ? 

13. How many times 1 in 19 eighths ? in 40 ninths ? 
in 65 twelfths ? 

14. How many times 1 in 25 sevenths? in 66 
tenths ? in 62 elevenths ? 

15. In'3 and 6 sevenths how many sevenths ? 

16. In 6 and 3 eighths how many eightlis ? 

17. In 8 and 7 ninths how many ninths ? 

18. In 9 and 3 twelfths how many twelfths ? 

19. In 7 and 9 tenths how many tenths ? 

20. If 10 pounds of sugar cost 80 cents, what part 
of 80 cents will 3 pounds cost ? 5 pounds ? 

21. If a man earn 72 dollars in 1 month, how 
much will he earn in 1 fourth of a month ? 6 sixths ? 
4 ninths ? 7 eighths ? 5 twelfths ? 

22. What is the difference between 7 eighths of 
64 and 5 ninths of 81 ? 

6 
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23. What will 5 eighths of a bushel of chestnuts 
cost at 10 cents a quart ? 

24. What will be the cost of 4 sevenths of 14 
dozen of eggs at 11 cents a dozen ? 

25. If James has 108 cents, and Henry has 7 
twelfths as many and 20 cents more, how many 
cents has Henry ? 

26. What will be the cost of 1 ninth of a hogs- 
head of molasses at 12 cents a quart ? 

27. Menzo, having 48 dollars, gave 1 sixteenth of 
his money for a hat, 3 eighths for a coat, and 3 
twelfths for some books and a quarter's tuition ; how 
many dollars had he left ? 

28. A man bought a horse for 120 dollars ; he 
gave 7 tenths as much for a carriage as he paid for 
the horse, and 3 sevenths as much for a harness as 
he paid for the carriage ; how much did the whole 
cost him ? 

29. If a man put 200 dollars at interest, and 
receive 3 twentieths of it annually for its use, how 
many dollars does he receive ? V 

30. If a vessel sail 12 miles an hour, how many 
times 9 miles will she sail in 3 eighths of a day ? 

31. Abel has 49 marbles, and Alonzo has 6 sevenths 
as many wanting 10 ; how many has Alonzo ? 

32. A man, having 300 cedar posts, sold 2 fifths 
of them to A, 1 sixth to B, 3 tenths to C, and 40 
posts to D ; how many had he left ? 

33. What will be the cost of a gold watch weigh- 
ing 1 third of a pound at 1 dollar a pennyweight ? 

34. What will be the cost of 3 eighths of 2 gallons 
of wine at 40 cents a pint ? 

35. A grocer bought 27 dozen of eggs for 240 
cents, and gold 5 ninths of them for 12 cents a 
dozeiiy and tlw remainder for 10 cents a dozen ; how 

much did he gain by the oi)eratiou 'i 



* 

4M>.] INTELLECTUAL ARITHMETIC. 65 

40. 1. 9 is 1 fourth of what number ? 

Akaltsis. 9 is 1 fourth of 4 times 9 ; 4 times 9 is 
36. Therefore 9 is 1 /owr^A <?/ 36. 

2. 7 is 1 fifth of what number ? 

8. 10 is 1 eighth of what number ? 

4. 12 is 1 tenth of what number ? 

6. 20 is 1 half of what number ? 

6. 15 is 1 fourth of what number ? 

7. 30 is 1 sixth of what number ? 

8. 9 is 1 twelfth of what number ? 

9. 5 is 1 twentieth of what number ? 

10. 11 is 1 seventh of what number ? 

11. 9 times 4, and 3 fourths of 4 are how many ? 

12. 6 times 9, and 7 ninths of 9 are how many ? 

13. 10 times 12,and 5 twelfths of 12 are how many ? 

14. 14 times 2, and 1 half of 2 are how many ? 

15. 8 times ll,and 7 elevenths of 11 are how many ? 

16. 5 times 20, and 13 twentieths of 20 are how 
many ? 

17. 64 are how many times 8 ? 5 ? 12 ? 

18. 47 are how many times 9 ? 10 ? .8 ? 6 ? 

19. 81 are how many times 8 ? 9 ? 11 ? 12 ? 

20. 35 aryiiw many times 7 ? 6 ? 8 ? 9 ? 

21. 75 ar^w many times 5 ? 6 ? 7 ? 9 ? 25 ? 

22. 3 fourths of 16 are how many times 6 ? 

Analysis. Z fourths q/* 16 are as many times 6 as 6 
is contained times in 3 times ^ of 16 ; 1 fourth of IQ 
is 4, and 3 times 4 es 12 ; 6 is contained in 12, 2 times. 
Hierefore dfoiirt/is oflQ are 2 times 6. 

23. 6 tenths of 100 are how many times 5 ? 

24. 5 twelfths of 72 arc how many times 3 ? 4 ? 
6? 8? 

25. 7 ninths of 63 — 3 eighths of 24 are- how 
many times 4 ? 5 ? 6 ? 7 ? 8 "J 

£6. 11 twentieths of 80 + 7 MX.eewVXv^ o^ ^^ ^^^ 
iiow many times 6 ? 7 'i Q1 \^'i \Z\ 
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41. 1. If 1 fourth of a yard of cloth cost 12 
cents, what will 1 yard cost ? 

Analysis. Tf \ fourth of a yard coat 12 cents^ 4 
fourths^ or 1 yard^ wiM cost 4 times 12 cents ; 4 times 
12 cents are 48 cents. Therefore^ if 1 fourth of a yard 
cost 12 cenf^^ 1 yard wiU cost 48 cents, 

m 

2. If 1 fifth of a pound of tea cost 10 cents, what 
will 1 pound cost ? 

3. If 1 third of a gallon of molasses cost 20 cents, 
what will 1 gallon cost ? 

4. 20 is 1 third of what number-? 
6. 10 is 1 fifth of what number ? 

6. If 1 half of a cord of wood cost 2 dollars, what 
wiU 1 cord cost ? what will 2 cords cost ? 

7. A man gave 2 shillings for his dinner, which 
was 1 twelfth of all the money he had ; how much 
money had he ? 

8. A drover sold some sheep, and gained by the 
sale 15 dollars, which was 1 fourth of what the sheep 
cost him : what was the cost of the sheep ? 

9. If 1 sixth of a ton of hay cost 8 dollars, what 
will 3 sixths cost ? 5 sixths ? 1 ton ? 

10. If a man can walk 6 miles mA eighth of a 
day, how far can he walk in 1 day ? in 2 days ? in ? 
days ? 

11. James had 40 plums, and divided 1 fourth of 
them equally among 6 of his companions ; how many 
did he give to each ? 

12. 6 is 1 eighth of what number ? 

13. 15 is 1 fifth of what number ? 

14. 40 is 1 third of what number ? 

15. 1 fourth of 40 is how many times 5 ? 7 ? 

16. 1 sixth of 90 is how many times 4 ? 5 ? 6 T 
JZ. I have 16 dollars, which is 1 third of what I 

paid for 12 sheep ] how mucU didl\)SL>f ^\v^^^1 
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18. A; mail plowed 86 aeres of his farm; 3 
fourths of this was just equal to 1 third of the whole 
number of acres in his farm ; how many acres in his 
farm? 

19. A pole^stands 12 feet in the water, which is 1 
fifth of the length of the pole ; how long i» the pole ? 

20. Bought a watch and chain ; for the chain I 
gave 15 dollars, which was 1 fourth of what I paid 
for the watch ; what did they both cost me ? 

21. If 1 twelfth of an acre of land cost 5 dollars, 
what will 2 acres cost ? 



48. 1. If 3 fourths of a barrel of flour cost 6 
dollars, what will one barrel cost ? 

Analysis. J^ Z fourths of a barrel ofjhur cost 6 
doUarSy 1 barrel will cost 4 times 1 third of 6 dollars ; 
1 third of 6 dollars are 2 dollars^ and 4 times 2 dollars 
are 8 dollars, ITierefore^ dtc. 

2. If 4 fifths of a barrel of ale cost 8 dollars, 
what will 1 barrel cost ? 

3. If 5 ninths of a month's wages amount to 25 
dollars, what will a month's wages amount to ? 2 
months' ? 

4. What will 1 barrel of flour cost, if 5 sevenths 
of a barrel cost 10 dollars ? 

6. Sold a cow for 25 dollars, which was 5 fourths 
of what she cost me ; what did she cost me ? 

6. Bought 4 barrels of vinegar at 6 dollars a 
barrel, which was but 3 ninths of its real value ; what 
was its real /alueper barrel ? 

7. A speculator bought some pork for 90 dollars, 
which was 9 elevenths of what he sold ii fet \ Ws^ 
much did be gain ? 

6 
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8. A tailor bought two pieces of cloth, the shorter 
piece containing 24 yards ; 5 eighths the numher of 
yards in the shorter piece is 20 yards less thai\ the 
number of yards in the longer piece ; how many 
yards in both pieces ? 

9. If 7 tenths of an acre of land yield 28 bush- 
els of wheat, what will 1 acre yield ? what will 3 
acres yield ? 

10. 16 is 4 fifths of what number ? 

Analysis. 16 is 4 Jifths of 5 times 1 fourth of IQ\ 
1 fourth of 16 is 4, and 5 times 4 is 20. Ther^ore^ 16 
is 4 jifths of 20. 

11. 25 is 5 eighths of what number ? 

12. 14 is 7 twelfths of what number ? 

13. 9 is 3 tenths of what number ? 

14. 12 is 4 fifteenths of what number ? 

15. 20 is 2 sevenths of what number ? 

16. 18 is 6 elevenths of what number ? 

17. 21 is 3 halves of what number ? 

18. 72 is 9 eighths of what number ? 

19. 40 is 10 elevenths of what number ? 

20. 36 is 12 twentieths of what number ? 

21. 42 is 7 fifths of what number ? 

22. 5 sixths of 24 is 2 tliirds of what number ? 

Analysis. 5 sixths of 24 is 2 thirds of 3 times 1 
half of 5 times 1 sixth of 24; 1 sixth of 24 is 4, and 
6 times 4 is 20; 1 half of 20 .is 10, and 3 times 10 is \ 
30. Therefore, 5 sixths of 24 is 2 thirds of 30. 

23. 3 fourths of 16 is 6 sevenths of what number ? 

24. 4 fifths of 30 is 8 elevenths of what number ? 

25. 6 fourths of 28 is 7 ninths of what number ? 

26. 9 twelfths of 60 is 5 thirds of what number ? 
£Z. 8 ninths of 18 is 1 fourt\\ o? ^\v^t ivumber ? 

£S. 11 JBftGGuths of 45 is S lialvei^ ol ^\\^\» \i\m£l^ 
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29- 6 tenths of 100 is 5 twelfths of what number ? 

80. 3 twentieths of 80 is 2 sixteenths of what 
number ? 

81. 9 eighths of 64 is 8 iSfths of what number ? 

82. Of a certain farm, 36 acres are woodland, and 
5 sixths of the woodland is 3 fifths of the number of 
acres of cleared land ; how many acres of cleared 
land, and how many acres does the farm contain ? 

33. Mr. Smith gave 5 sevenths of all the money 
he had for a horse ; he then paid 12 dollars for a 
saddle and bridle, which was 3 fourths of all the 
money he had left ; how much money had he at first ? 

34. A person, being asked his age, answered that 
if he were twice as old, 1 third of his age would be 
20 years ; how old was he ? 



4:3*- A FRACTION is one or more of the equal parts of 
a unit. Fractions are expressed by figures in the following 
manner, viz. : — 

^y one iialf. f , two thirds. 

|, one thir^^. |, three fourths, 

J, one fourth. |, seven eighths. 

I, one fifth. ^, nine tenths. 

^, one sixth. ||, eleven twelfths. 

|, one seventh. |^, thirteen twentieths. 

I, one eighth. 4|, four and 1 seventh. 

■^, one tenth. 9|, nine and 5 eighths, Ac. 

1. The number below the short horizontal line is 
called the denominator. 

2. The number above the line is called the numer- 
ator, 

3. The denominator shows m\o \iO^ Tftaax^ -^^^ns. 

the whole thing is divided. 
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4. The numerator shows how many of these |ftarts 
are taken or used. 

5. A proper fraction is one whose numerator is 
less than the denominator ; its value is less than a 
unit. 

6. An improper fraction is one whose numerator 
is equ^l to^ or greater ^ than the deuomifiator ; its 
value is equal to, or greater^ than a unit. 

7. A mixed number is p. whole number joined with 
a fraction. 

8. What kind of a fraction is | ? Wliat is the 4 
called ? What does it show ? 

9. In the fraction ^, what is the 3 calle4 ? What 
does it show ? 

10. Into how many equal parts must a thing be 
divided to produce the fraction -|? how many of 
these parts must be taken ? 

11. What kind of a fraction is | ? Why ? . 

12. What kind of a number is 6f ? Why ? 

13. How would you obtain \ of any thing ? 

14. How would you obtain | of any thing ? 

15. How many times ^ in 6 ? 

Analysis. Since in 1 there are 4 times J, 9r |-, t» 6 
there are 6 times |, or ^. Therefore there are 24 times I 
in 6.. 

16. How many times ^ in 4? in 8 ? in 9 ? in 12 ? 

17. Uow many times | in 3 ? in 6 ? in 7 ? in 8 ? 

18. How many times |^ in 2 ? in 4 ? in 5 ? in 7 ? 

19. How many times -^^^^ in 5 ? in 6 ? in 7 ? in 9 ? 

20. How many times ^^ in 3 ? in 4 ? in 6 ? in 7 ? 

21. How many times | in 3f ? in 4f ? in 7f ? 

22. How many times \ in* 2f ? in 5f ? in 6f ? 
£3. How many times ^\ in5^ ? in 7-J^ ? in 8^ ? 
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24. iiiiSJ h&w many thirds ? 

25. In 7|^ how many fifths ? 

26. In 10| how many eighths ? 

27. In 9^ how many twelfth^ ? 

28. In i5| how many fourths ? 

29. Reduce 2iOf to an improper fraction. 
80. Reduce 8| to an improper fraction. 

31. Reduce 7|| to an improper fraction. 

32. Reduce 8| to an improper fraction. 

33. Reduce 25| to an improper fraction. 

34. How do you reduce a whole number to a 
fraction having a required denominator ? 

35. How do you change a mixed number t6 an 
improper fraction ? 

44« 1. In ^ how many times 1 ? 

Analysis. Since | equal Ij ^ are as many times 1 
as I are contained time^ in -y*; | are contained in J^^ ^ 
times. Therefore Y are 4 times 1, cw 4. 

2. In ^^ how many times 1 ? 

3. In ^^ how many times 1 ? 

4. In -^ how many times 1 ? 

5. In -ij^ how many times 1 ? 

6. In W how many times 1 ? 

7. In -^ how many times 1 ? 

8. How many times 1 in |^ ? in fj ? in f^ ? 

9. How many times 1 in ^? in ^? in -^J 

10. How many times 1 in ^^ ? in ^^? ^"^ if • 

11. How many times 1 in %^ ? in ^ ? in i^ ? 

12. How many times 1 in J^ ? in -2^ ? in. ^^ 
IS. Bovf many times 1 Viv s^^l m^^ ^s^^^ 

U. Row many tiine^ 1 Vu ^1 ^^H^"^* \svH%^^ 
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15. How many times 1 in ^ ? in ||^ ? in ^^ ? 

16. How do you reduce an improper fraction to a 
whole or mixed number ? 

17., Reduce |^| to an equivalent whole number. 

18. Reduce -^^^ to an equivalent mixed number. 

19. Reduce ^ to an equivalent mixed number. 

20. Reduce ^ to an equivalent mixed number. 

21. Express the value of J^ in a whole number. 

22. Express the value of ^^ in a mixed number. 

23. Express the value of ^ in a mixed number. 



4ff* 1. In f of 1, how many sixths ? 

Analysis. Since in 1 there are i^ in ^ of ly there 
are 2 times I o/ g ; ^ of ^ is |, and 2 times | are |, 
TTiereforej dc. 

2. In ^ of 1 how many tenths ? 

8. In I of 1 how many twentieths ? 

4. In I of 1 how many fortieths ? 

6. In I of 1 how many tenths ? 

6. In I of 1 how many sixteenths ? 

7. In I of 1 how many twenty-firsts ? 

8. In ^ of 1 how many thirty-sixths ? 

9. Li I of 1 how many twelfths ? 

10. In I of 1 how many twenty-fifths ? 

11. In ^ of 1 how many sixtieths ?)( 

12. In I of 1 how many eighteenths ? 

13. In ^ of 1 how many fortieths ? 

14. In ^ of 1 how many eightieths ? 

15. In ll of 1 how many thirtieths ? 
J A In f of 1 Jiow many eighths ? 

JZ In 4 of 1 how many fo\\Ttee\\l\\^*l 
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18. In I of 1 how many twenty-sevenths ? 

19. In I of 1 how many fifty-sixths ? 

20. In -^ of 1 how many forty-fourths ? 

21. In \^ of 1 how many thirty-seconds ! 

22. In -^ of 1 how many eightieths ? 

23. In 1^ of 1 how many ninetieths ? 

24. In||of 1 how many on^ hundred twentieths? 

25. How many sixths in -J^f 2)^ 

Analysis. Since in 1 there are |f, in i of 1 are J of 
il» ^^ A 5 ^^^ A ** contained in ^f, 5 times. Ther^ore 
in 4- 1 are 5 sixths, 

26. How many eighths in ^^ ? in ^^ ? 

27. How many fourths in |^ ? in -^ ? 

28. How many thirds in |-| ? in \\ ? 

29. How many ^venths in J| • iii Jf ? 

30. How many twelfths in f| ? in ^ ? 

31. How many ninths in || ? in || ? 

32. How many sixths in f f ? in ^| ? 

33. How many eighths in f | ? in f ^ ? 

34. How many fourteenths in |^| ? in |^ ? 

35. How many fifths in |f ? in |^ ? 

36. How many sevenths in |J ? m ||^ ? 

37. How many fourths in |f ? in ^ ? 

88. How many sixths in |^ ? in \^4 

89. How many halves in || ? in |f ? 

40. How many tenths in f ^ ? in |^ ? 

41. How many fifteenths in \\ ? in f ^ ? 

42. How many elevenths in || ? in ^ ? 
4-3. How many sixteenths in |f ? in |^ ? 

44. How many twentieths in ^^^. m-^^'^ 

45. How many twenty-fo\\rt\\^ m ^V- vcv -^^^ 



( 
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46. 1. Reduce -^ to its lowest terms. 

NoTB. A fraction is said to be in its lowest tenns when no ntimbei 
greater thaii 1 will exactly cUvi 

2. Reduce -^^ to 

8. Reduce ||^ to 

4. Reduce f| to 
6. Reduce ^ to 

6. Reduce fj to 

7. Reduce || to 

5. Reduce ||^ to 

9. Reduce |f to 

10. Reduce ^| to 

11. Reduce || to 

12. Reduce -^ to 

13. Reduce f^ to 

14. Reduce |f to 
16. Reduce ||^ to 

16. Reduce -j^ to 

17. Reduce ll^ to 

18. Reduce -^ to 

19. Reduce |^ to 

20. Reduce |^ to 

21. Reduce ^^ to 

22. Reduce J^ to 
28. How do you reduce a fraction to its lowest 

terms? 



de both numerator and denominator. 

« 

ts lowest terms, 
ts lowest terms, 
ts lowest terms, 
ts lowest terms, 
ts lowest terms, 
ts lowest terms, 
ts lowest terms, 
ts lowest terms, 
ts lowest terms, 
ts lowest terms, 
ts lowest terms, 
ts lowest terms. 
ts lowest terms, 
ts lowest terms, 
ts lowest terms, 
ts lowest terms, 
ts lowest terms, 
ts lowest terms, 
ts lowest terms, 
ts lowest terms, 
ts lowest terms. 



Remabks. 1. If the numerator be multiplied by any number, the 
Talue of the fraction will be multiplied as many times as were are units 
in the multiplier. 

2. If the numerator be divided by any number, the value of the fraction 
will be divided as manv times as there are units in the divisor. 

3. If the denominator be multiplied by any number, the value of the 
/taction will he divided as many times as there are units in the multi. 
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47* FrtLCtiohs are said to have a common denomthutor 
"When their denominators are alike. Any number that can 
be divided by each of the denominators of the given frac- 
tions may be taken for the common denominator. 

1. ^duce i and % to fractions bavins^ a common 
denominator. ' ^ 

Analysis. 12 t» exactly divisiUe by 4 and 8, and may 
therefore he taken for a common denominator. Since in 1 
there are -Jf , in ^ of 1 there must he \ of -ff , or -j^-, and in 
% of 1 there must be j^ of i^i o^ T^j* Therefore ^ and f 
are equal to -fy and ^. 

2. Reduce J and | to fractions having a commoh 
denominator. 

8. Reduce | and ^ to a common denominator. 

4. Reduce ^ and |- to a common denominator. 

5. Reduce f and ^ to a common denominator. 

6. Reduce | aiid J to a common denominator. 

7. Reduce | and | to a comihon denominator. 

8. Reduce f , ^, and |^ to a common denominator. 

9. Reduce |, J, and ^ to a'common denominator. 

10. Reduce -^, -^ and |^ to a common denomi- 
nator. 

11. Reduce 1^,-^ and | to a common denominator. 

' 12. Reduce f , |, f and | to a common denomi- 
nator. 

13. Reduce -^j ^ and ^ to a common denomi- 
nator. 

14. Reduce 1^^ 2J and | to a common denomi- 
nsTtor. 

4. If the denominator be divided by any niunber, the value of the frac- 
tion will be mnltiplied as many times as there are units in the divisor. 

6. If both numerator and denominator be multiplied by the same 
number, the vdue of the fraction will not be c\w[i%«^. 

6s If both numerator and denomlnatox be dm^e^Vj ^e^wxafc'ONssiwst.^ 
t'e value of the fraction will not be changed. 
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4S* 1. James has J^ of a dollar, John ^ of a 
dollar, and George | of a dollar; how many fifths 
of a dollar have they all ? how many dollars ? 

Analysis. They all have the sum o/" ^ + f + t> equal 
to ^ dollars, equal to 2 dollars. There/ore, S^c. 

2. Jane. had ^ of a dollar and her father gave 
her I of a dollar more ; how much had she then ? 

3. Austin buys a pair of skates for J of a dollar, 
a pair of mittens for f of a dollar, and a slate for \ 
of a dollar ; what is the cost of all ? 

4. A grocer sold J dozen eggs to one man, ^ of a 
dozen to another, and | of a dozen to another ; how 
many dozen did he sell to all ? 

Note. Fractions having different denominators must be reduced to a 
common denominator before adding or subtracting. 

5. Mary paid | of a dollar for some ribbon, f of 
a dollar for a pair of gloves and ^ of a dollar for a 
pair of hose ; what was the cost of the whole ? 

6. Sold I of an acre of land to on6 man, |- to 
another and -^^ to another ; how much was sold 
to all? 

7. A laborer dug i a rod of ditch the first hour, 
of a rod the second, | the third ^nd^ the fourth ; 

iow many rods did he dig in 4 hours ?'- 

8. A farmer sold ^ of his grain to one man, | to 
another, ana i to another ; what part of his grain 
did he sell ? 

9. Henry paid | of a dollar for a sled, ^ a dollar 
for a kite and ^ of a dollar for a string ; what was 
the cost of the whole ? 

10. Emma paid 2J dollars for a dress, If dollars 
for a pair of shoes and J of a dollar for some ribbon ; 
what was the cost of the whole ? 

Note. Add the irhoJe numbers and tk^e fisic^oiA B«^«x«.XftV], %XkdtKen 
atate their sums. 
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11. Milton saved f of a dollar one week, |^ of a 
dollar the next, If the next and 2^ the next ; how 
much did he save in 4 weeks ? 

12. Albert picked 2^ bushels of apples from one 
tree, 8| from another and 3^ from another ; how 
many bushels did he pick from the 3 trees ? 

13. If it take 4^ yards of cloth for a coat, 2^ yards 
for a pair of pantaloons, and -^ of a yard for a vest, 
how many yards of cloth will it take for the whole ? 

14. If a man walk 12f miles in the forenoon and 
lOi miles in the afternoon, how many miles does he 
walk during the day ? 

15. Harvey bought a sled for 62i cents and sold 
it for 12J^ cents more than he gave for it ; how much 
did lie receive for it i^— — -^"^^ 

lU. Three men bought a horse. A paid 25^^ 
dollars, B paid 30| dollars and C paid 85f dollars ; 
what was the cost of the horse ? 

17. If coal is worth 5^ dollars a ton, and wood 
is worth 3^ dollars a cord, what will bo the cost of 
one ton of coal and two cords of wood ? 

18. Find the sum of -^ and ^. 

19. Find the sum of |, f and ^. 

20. Find tljer sum of |, | and ^. 

21. Find the sum of ^, ^ and |. 

22. Find the sum of |^, J and J. 

23. Add together f , ^ and -j^. 

24. Add together ^, ^ and ^. 

25. Add together -^^ |, -^ and ^. 

26. Add together -^j, ^ and |. 

27. Add together |, -^, -^ and J. 

28. Add together |, |, |, I and | 

29. What is the sum of 2^ and 3| ? • 
80. What is the sum of ^ aM \^\^ 
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in. What is the sum of 14^, lOf , and 5J t 

t2. What is the sum of 7^ + 15f + lOJ f 

88. What is the sum of 25| -f- 13| + 5^^ ? 

34. What is the sum of 6| + 7| + 4f ? 

35. What is the sum of ^ + llj + 14J + 10^ ? 

86. What is the sum of 3^ + 5J + | + lOJ? 

87. What is the sum of 6 + 14^ + 6^ + ^? 

88. What is flie sum of 20 + 7^ + 1^? 



40. 1. Amos having f of a dollar, gave f of a 
dollar to a beggar ; how much had he left ? 

Analysis. ITe had left the difference between ^ and f 
of a dollar; J — ^ = ^ of a dollar. Therefore, ^c. 

2. Norman had |^ of a bushel of peaches ; he sold 
I of a bushel ; what part of a bushel had he left ? 

8. Nancy paid^ | of a dollar for a geography and 
i of a dollar for a philosophy ; for which did she pay 
flie more, and how much ? 

4. Two men own a piece of property together; 
one owns ^ of it ; how much does the other own ? 

6. When rye is worth i of a dollar per bushel 
and corn is worth | of a dollar, what is the differ- 
ence in the price ? 

6. A grocer sells J of a box of tea from a box ^ 
full ; what part of the whole box is left ? 

7. Henry can run |^ of a mile in the same time 
that John can nm ^ ; which nms the farther, and 
how much ? 

8. Parley gave |^ of a dollar for a vest and ^ of a 
dollar for a pair of shoes ; what was the difference 
in the cost I 

^. A gentleman^ owning a boat, sold ^ of it; 
Mow much of it did he still owiv*t 



-^ 



10. If Robert earn 7| doUfurs i^ week and ^jsr- 
man ea^n 6^ dollars a week, how much more than 
Herman does Robert earn ? 

11. Arthur gathered lOJ quarts of chestnuts and 
sold 7f quarts ; bo^v^ many quarts had he left ? 

12. From a piece of cloth containing 12^ yard^,, 
6f yards were cut ; how many yards remained ? 

' 13. If I put 15^ dollars in the bank at one time, 
how much must I afterwards put in to make the sum 
20 dollars ? 

14. From a hogshead of molasses, 9| gallons were 
drawn ; how many gallons remained ? 

15. Edgar will be 14 years old 8^^ years hence ; 
how old is he now ? 

16. From a jug of molasses containing 1 gallon, 
•J of a quart was used ; how much was left? 

17. If I buy a book for f of a dollar, how much 
change must be returned to me for a 3 dollar bill ? 

18. A lady, having 18 1 dollars, bought a bonnet 
for 6f dollars ; how much money had she left ^ 

19. What is the difference between | and | ? 

20. What is the difference between ^ and ^ ? 

21. Wliat is the difference between ^ and J ? 

22. What is the difference between 1 J and | ? 

23. What is the diCFerence between 3| and 1} ? 

24. What is the difference between 16f and Q^ ? 
25* What is the difference between 20 and 12 J ? 

26. How many are J — | ? 

27. How many are 4f — | ? 

28. How many are 12 — 6^^ ? 

29. How many are 36 J — 24f ? 

30. How many are 25f — lo|1 , 

31. How many are 16 — 9| ?H 
S2. How many are 28 — 11% 1 
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liO. 1. Mr. Smith sold ^ of his estate to A, ^ of 
it to B and |^ to C ; what part remained unsold ? 

2. A gambler lost in play ^ and ^ of his money ; 
what part had he left ? 

8. A lady paid ^ of her money for a bonnet, J for 
a shawl and \ for a pair of gaiters ; what part had 
she left ? 

4. A laborer worked 3 days for 1^, -|, and 1 J dol- 
lars ; had he received 2 dollars a day, how much 
more would he have received ? 

6. From a piece of calico containing 32| yards, 
two dress patterns were cut, one containing 10|^ 
yards and the other 12| yards ; how many yards 
remained in the piece ? 

. ^ 6. I deposited in the bank at one time $20 J, at 
another fl5J; how much more must 1 deposit to 
make the amount $50 ? 

7. Paid $1)| for a barrel of flour, $5f for a ton of 
coal, and gave in payment a 10 dollar bill and a 5 
dollar bill; how much change must be returned to 
me? 

8. A merchant bouglit 6 barrels of flour, at $15 a 
barrel, and paid $45^ in goods and the remainder 
in cash ; how much cash did he pay ? 

9. If you divide $80 among three men, giving the 
first J of it, and the second $35|, what will the third 
receive ? 

10. A farmer, having 120 bushels of oats to sell, 
sold 15J bushels more than ^ of them at one time, 
and 20 bushels less than ^ of them at another time ; ^ 
how many bushels had he left ? ( 

11. Asaph gave ^ of his. ipouey for a sled, | for a 
cap, and had 39 cents left ; how much had he at first ? 

12. Morgan is 10|^ years old, Myron is 9| years 
o/d^ and the sum of tlieir ages is 5| years more than 

Martin's age; how old is Martm*t 
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18. James is 9J years old, and Lewis is 6J years 
less than twice as old as James ; what is the differ- 
ence in their ages i 

14. A man, ha^ng $64, bought 3 cows ; for the 
first cow he gave J of it, for the second | of it, and 
the remainder for the third ; what was the cost of 
the third cow ? 

15. A grocer drew from a hogshead 20| gallons 
of molasses at one time, and 25|^ gallons at another ; 
how liiany gallons remained ? 

16. What number must be taken from 36 that the 
remainder may be 7f ? 

. 17. From what number must 94 be taken to leave 
12f ? . 

18. nliat number must be added to 16^^ that 
the sum may be 2$f ? 

19. A person being asked his age, replied that if 
4f years were added to 12^ years, the sum would be 
J liis age ; what was his age 3L 

20. A person, undertaking a journey of 60 miles, 
traveled \ of the distance the first day, J of the 
remainder the second day, and | of the remainder 
the third day ; how far from his place of destination 
was he at the close of the third day ? 

21. What is the difference between 17 1 and 5^ 

22. Wliat is the difference between 25^ and 114 
+ 7|? 

23. Wliat is the difference between 9 + 12f and 

24. From 30J take 20J + 3-^. 

25. From 40 — 10| take 7^ + 5J. 

26. From 28f take 21 J — 5f 

27. From | + J + | take ^ + | ^r -^^ 

28. From 3 ^ |- 4. | take 1^- 
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61* 1. What will 5 pounds of tea cost at | of a 
dollar a pound 7 

Analysis. Since 1 pound cost i of a dollar^ 6 pounds, 
which are 5 times 1 pounds will cost 5 times f , or ^, of a 
doSar, equal to $3 J. Therefore 5 pounds of tea, at ^ of a 
dollar a pound, will cost $3^. 

2. What cost 4 yards of linen at | of a dollar a 

yard? 

8. When sugar is | of a dollar a pound, what will 

25 pounds cost ? 

4. If ^ of a pound of butter last a family 1 day, 
how many pounds will last them one week ? 

5. What will be the cost of 10 peaches at ^ of a 
cent apiece ? 

6. If a man earn ^ of a dollar a day, how much 
vill he earn in 12 days ? 

7. If 1 peck of pears cost ^ of a dollar, what will 
2 bushels cost ? 

8. How many loaves of bread must you give to 8 
beggars, if you give them J^ of a loaf apiece ? 

9. At I of a dime a pound, what will 16 pounds 
of nails cost ? 

10. What will 9 yards of sUk cost at ^ of a dollar 
a yard ? 

11. George had ^ of a dollar, and William had 8 
times as much ; how much had William ? 

12. If 1 horse eat |^ of a ton of hay in a month, 
how much will 10 horses eat ? 

13. How many are 9 times f ? 12 times | ? 14 
times A^ ? 20 times -^ ? 

14. If 1 man can reafi ^ of an acre of rye in a 
day, how much can 11 men reap ? 

15. How many barrels of flour will be given to 9 
poor families, if each receive ^ of a barrel ? 

Jd. How many arc 12 times -^ *l IS iVma^ ^ t 
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17. Bought 6 bushels of com at f | a bushel, and 
had f 4 left ; how much money had I at first ? 

18. If 1 quart of molasses cost $^^, what will 4 
gallons cost at the same rate ? 

19. If a boy give each of his 4 companions f of a 
quart of chestnuts, and have 4J quarts left, how 
many quarts had he at first ? 

20. How do you multiply a fraction by a whole 
number ? 



Sft* 1. If 1 box of raisins cost f 2J, what will 6 
boxes cost ? 

Analysis. Jff" 1 box of raisins cost $2f , 5 boxes, which 
are 5 times 1 box, mil cost 5 times $2^ ; 5 times f are ^, 
or $3f ; 5 times $2 are $10; $3} added to |10 are 
$ldf. Therefore, if 1 box of raisins cost $2f, 5 boxes 
mil cost $13f. 

2. At 12J cents a pound, what will 9 pounds of 
butter cost ? 

3. At $6f a barrel, what will 7 barrels of flour 
cost ? 

4. How many bushels of grain will 15 bags hold, 
if they hold 2^ bushels apiece ? 

6. What will be the cost of 12 pounds of rice, at 
6^ cents a pound ? 

6. What will 9 dozen of eggs cost at llj cents a 
dozen ? 

7. What will 7 yards of cloth cost at $5-^ a yard ? 

8. If 1 barrel of fish cosj $14|, what will 6 barrels 
cost? 

9. If 1 horse eat 3| tons of hay in 5 months, how 
many tons will 20 horses eat in the same time ? 

10. If 1 pint of wine cost %1\, W\a^.^«^^- ^^^^ 

cost ? 

6 
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11. If 5 men can do a piece of work in lOf days, 
how long will it take 1 man to do the same ? 

12. If a grain of gold is worth 4| cents, what is 1 
pennyweight worth ? 

13. A grocer sold 9 pounds of coffee at 12|^ cents 
a pound, and 7 pounds of sugar at 8| cents a pound ; 
1 ow much did he receive for both ? 

14. If it take 34 yards of cloth for a coat, and 2i 
yards for a pair of pantaloons, how many yards wiU 
be required to make 3 of each ? 



tSS» 1. If 1 pound of cheese cost 10 cents, what 
will 6f pounds cost ? 

Analysis. Since 1 pound cost 10 cents^ 6j pounds, 
which are 5g times 1 povnd, will cost 5§ times 10 cents ; 
5 times 10 cents are 50 cents, ^ of \0 cents are*3 times ^ of 
10 cents ; ^ of \Q cents is If cents, and ^ of \0 cents are 3 
tim^s 1 1 cents, or 3f cents, which added to 50 cents mahs 
53 J cents. Therefore, Sfc, 

2. If a horse travel 6 miles an hour, how far will 
he travel in 7f hours ? 

8. If a person's expenses be $12 a week, what 
will they be for 9f weeks? 

4. What will 4| barrels of cider cost at $3 a barrel ? 

6. What will 10| pounds of honey cost at 12 cents 
a pound ? 

6. What will 15f bushels of potatoes cost at 6 
shillings a bushel ? 

7. If a pint of wine is worth 40 cents, what are 3f 
pints worth ? 

8. If a man can build 4 rods of wall in a day, how- 
many rods can he build in 7| days ? 

9. If a barrel of flour last a family 6 weeks, how 
^ng will 4^ i&arreJs last them \ 
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10. If stage fare is 4 cents a mile, what will it 
cost to ride 20| miles. 

11. If a merchant pay 12 shillings for 3 caps, and 
sell them for 6| shillings apiece, what is his gain ? 

12. Bought 9^ yards of silk at 12 shillings a 
yard, and 12| pounds of tea at 7 shillings a pound ; 
how much more did the silk cost than tlie tea ? 

13. If I buy 8i tons of coal, at $6 a ton, how 
much less than $60 will it cost ? 

14. A woman took 6| dozen eggs to market, 
which she sold for 12 cents a dozen ; she received in- 
payment 4^ yards of calico at 10 cents a yard, ^ 
yards of ribbon at 8 cents a yard ; how much was 
still her due ? 

15. If 1^ of a barrel of flour last a family 1 month, 
how many barrels will last 8 such families 6f months ? 

16. What is the product of 4X times 9 multiplied 
by 3? 

17. What is the product of 6 times 8+ multi- 
plied by 2| ? 

18. Multiply 4J times 10 by -| of 15. 

19. Multiply 3| times 6 by | of 24. 

20. Multiply 4| by I of 16. 

21. Multiply 2 times 9^ by 2\ times 4. 

22. Multiply 6 times 3| by | of 15. 

23. AVliat is the sum of 8 times 7^^ and 4| 
times 12 ? 

24. What is tbe sum of 6| times 11 and 12 
times 5f ? 

25. What is the difference between 4f times 10 
and 3 times 9| ? 

26. What is the difierence between 7 times 8i and 
10 J times 5 ? 

27. How many are 12f times 1 *> ^\^:Yav^^^5:i^ 

28. How many are 5| time^ 15*1 ^\<xccl^^ 'V^'^^ 
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S4* 1. A man, owning ^ of a store, sold 1 of 
his share ; what part of the whole store dicf he 
sell? 

Analysis. He sold I of \ of the store. Since ^ is 
equal to iy i of ^ is equal to ^ of ^^ or |. Therefore^ 
he sold ^ of the store. 

2. James had ^ of a dollar, and gave ^ of it to a 
beggar ; what part of a dollar did he give away ? 

3. A boy, having |^ of a watermelon, gave away 1 
•of what he had ; what part of the whole melon did 
he give away ? 

4. If a yard of crape cost |^ of a dollar, what will 
J of a yard cost ? 

6. If I own ^ of an acre of land, and sell ^ of it, 
what part of an acre do I sell ? 

6. If a bushel of apples be worth |^ of a dollar, 
what is i of a bushel worth ? 

7. John is J as old as his father, and Henry is ^ 
as old as John? what part of his father's age is 
Henry's age ? 

8. A merchant, having j^ of a hogshead of molas- 
ses, sold J of what he had ; what part of the whole 
hogshead did he sell, and what part had he left ? 

9. Homer bought A a box of figs, and Robert J 
as many ; what part oi a box did both buy ? 

10. C owned J of a steamboat, and sold | of his 
share ; what part of the whole did he sell ? 

11. Mr. Jones, owning J of a tfotton mill, sold ^ 
of his share to B, and B sold ^ of his* share to -C ; 
what part of the whole did eacli have after the di^ 
vision ? 

12. A cistern, being full of water, sprang a leak, 
and before it could be stopped ^ of the water ran 

out, but / as much ran in at t\\ei ^uaft tlm^ \ what 
part of the cistern was emptied *i 
13. A poor man, havuig \ oi ^ Viaxxc^V qI ^ovvt 
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gave J of it to a poor neighbor, who gave \ of his 
share to a poor woman ; what part of a barrel had 
each then ? 

14. Andrew, having $^|, gave | of it for a knife ; 
what part of a dollar did he pay for his knife ? 

Analysis, ffe paid ^ of ^ of a doUar, 3 fifths of } 
are 3 times 1 fifth of^, ^of^is ^, and iof^ are 3 times 
Ai or -ffj. Therefore, S^c. 

15. If a yard of cloth is worth $ J, what is J of a 
yard worth ? 

16. Harriet, having | of a yard of silk, gave f of 
it to her sister ; what part of a yard did she give 
away, and what part of a yard had she left ? 

17. A man, owning | of a farm, sold | of his share 
to his brother ; what part of the farm did each own ? 

18. Hannah picked ^ of a pailful of strawberries, 
and on her way home spilled | of them ; what part 
of a pailful had she left ? 

19. What will be the cost of f of a bushel of 
beans at $| a bushel ? 

20. Jacob, having |^ of a pound of candy, gave ^ 
of it to Mary, and \ of it to Jane ; what part of a 
pound had he left ? 

21. A keeper of a saloon bought a cask of ale ; 
of it leaked out, ^ of the remainder he sold, an< 
what was left he kept for his own use ; what part of 
the cask did he keep ? 

22. How do you multiply one fraction by another ? 

23. What is 1^ of 1^? 29. What is ^ of |? 

24. WliatisJofI? 30. What is | of | ? 

25. What is I of J? 81. What is | of |? 

26. Wliatarel of | ? 32, What is | of f ? 

27. Wliat are I of I ? 33. What are J of | ? 

28. Wiiataxe^oi ■^^\ M. ^\\^\>«t^\^'^ -V^ 
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66. 1. At $8| a barrel, what will f of a barrel 
of flour cost ? 

Analysis* Si7ice 1 barrel cost $8|, ^ofa barrel, which 
is 3 times ^, wiU cost 3 times ^ of $8f . ^of$S is $2, cmd 
iof$i is i^, which added to $2 makes $2^. 3 times $2 
are $6, and 3 times -^ are f , ^hich added to $€ make $6|. 
Therefore, SfC. 

Or, $8| are c^t/aZ to ^S anrf f of^ = ^, or $6f. 

2. At $6|^ a bushel, what will | of a bushel of 
clover seed cost ? 

8. At f 12| a ton, what will f of a ton of hay cost ? 

4. If a man travel 24J^ miles in 1 day, how far 
will he travel in J of a day ? 

6. What will | of a barrel of beef cost, at $15|^ a 
barrel ? 

6. What will be the cost of :| of a cor(J of wood, 
if 1 cord cost $5* ? 

7. At lOi shiUings a day, how much can a man 
earn in | or a day ? 

8. If a man can cut 3i acres of rye m 1 day, how 
much can he cut in | of a day ? 

9. If I pay $8 1 for ajar of butter, what is \ of it 
worth ? 

10. Bought a horse for $75 J, and sold him for -| 
of what he cost ; what was the loss ? 

11. What is I of m? of 20|? of 13i? of 184? 

12. What are f of 9| ? of 12| ? of 16| I of 2l| ? 

13. What are | of 21f^ ? | of 32J ? f of 23 J ? 

14. At $1 a yard, what will 6J yards of flannel 

<JOSt ? 

Analysis. Since 1 yard costs $§, 6j- yards wiU cost 6^ 
times $§. 6 times $f are J^ or $4, and i of ^ is {^^ or 
$j, which added to $4 makes $4 J. Therefore, ^c. 

Or, 6^ are equal to ^, and ^ of ^ are ^J, or $4^. 
2^ere/bre, ^c. 

IS. At$^ a bushel, what ml\ 8^ W^\ife\^ oi ^^^^^ ^ 
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16. If a man hoe J of an acre of corn in 1 day, 
how many acres can he hoe in 6f days ? 

17. If a vessel sail 12^ miles in 1 hour, how far 
does she sail in | of an hour ? 

18. If a man has 22| bushels of clover seed, and 
he sell I of^it, how much has he left ? 

19. What wiU J of ^ of 12 gallons of oil cost, afc 
9^ a gallon ? 

'20. At $f a rod, what will it cost to dig |^ of | of 
28 rods of ditch ? 

21. What will 4J yards of cloth cost at $2|^ a 
yard ? 

Note. Reduce the mixed numbers to improper fractions, and then 
proceed as in multiplying one fraction by another. 

22. If you earn 8^ shillings in 1 day, how much 
can you earn in 2| days ? 

23. What cost 2g dozen of eggs at 10^ cents a 
dozen ? 

24. Wliat will 3| yards of shalloon cost at f 1^ 
a yard ? 

25. If a man can do a job of work "in 6| days, in 
what time can he do a job If times as large ? 

26. Clorinda is 7| years old, and Augusta is f as 
old ; hoi^ old is she t 

27. A man paid $16| for a cow, and 2|- times as 
much for a colt ; how much did he pay for" both? 

28. Wliat is the product of ^f times 9| ? 

. 29. What is the product of 8| times lOf ? 

80. What is the product of |^ of f of 16 multi- 
plied by 5f ? 

31. What is the value of | of ^ of 6f ? 

82. What is the value of | of | of 80 ? 

83. What is the value of | of f of ^? 
34. What is 9^ times | ? 4^ t\m^^ -^^ 

f 85, What is 10|^ times 2.|*t 1\ Xahi^'^^^V^ 



88 INTELLECTUAL AISTHMETIC. [tM« 

S6. 1. If 3 pounds of raisins cost $f , what wil) 
1 pound cost ? 

Analysis* If 3 pounds cost $f , % pound, which is ^ 
of 3 pounds, will cost iof$^,or $f . Therefore, ^c. 

2. If 4 slates cost $|, what will 1 slate cost ? 

3. K 5 pounds of sugar cost $f , what Vill 1 pound 
ost? 

4. If 3 oranges are worth f of a melon, what part 
of the melon is 1 orange worth ? 

. Note. It will be remembered that a fraction may be divided by a 
toAo/e number either by dividing the numerator or muUiplying the denom- 
inator by it. (See pages 72 and 73, notes.) 

•6. K 6 pounds of coffee cost ^|, what will 1 pound 
cost ? 

6. If 4 apples cost f of a shilling, what will 1 
. apple cost ? 

7. If 5 yards of sheeting cost f|, what will 1 yard 
cost? 

8» If 4 figs cost ^ of a dime, what will 1 fig cost ? 

9. What will 1 yard of linen cost, if 4 yards 
cost $J ? 

10. Marcus had | of a melon, which he wished to 
divide equally between his 2 sisters ; what part must 
he give to each^ 

11. Oliver, having. 12 quarts of blueberlfts, sold J 
of them for $| ; what yas that a quart V 

12. K 6 persons agree to share equally | of a 
bushel of grapes, what part of a bushel will each 
have ? 

13. If you divide | of a barrel of flour among 3 
poor families, what part of a barrel will you give to 
each ? 

14. How many times is 7 contained in f ? 5 in 
^1? 8inf? lOin^? 

15. Wliat is the quotient of f| divided by 6 ? by 7 ? 

le. What is the quotient oi ^ ^\y\AsA\s^ '^\ \si ^\ 
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S7. 1. At $1 a yard, how many yards of silk 
can be bought for $6 ? 

Analysis. As many yards as $^, the price of 1 yard^ 
is contained times in $6 ; $6 is eqtml to $^4, and $J is con- 
tained in $^ 8 times. Therefore^ at%^a yardy 8 yards oj 
silk can he bought for $6* 

2. If a boy can earn $| a day, how long will it 
take him to earn $5 ? 

^ 8. How long will it take a man to spend $10 for 
cigars, if he spend $ J a day ? 

4. When potatoes are || per bushel, how many 
bushels can be bought for $§ ? 

6. At I J a pair, how many pairs of shoes can be 
bought for $7 ? 

6. How much butter can be bought for $3, at $J 
a pound ? 

7. How many times is 4 contained in 4 ? in 7 ? 
in 8? 

8. If the cars run | of a mile a minute, how long 
will they be in running 25 miles ? 

9. If a horse eat f of a bushel of oats a day, how 
long will 9 bushels last him ? 

. 10. If a man walk -| of a mile in 4 of an hour, 
how long will it take him to walk 12 miles ? 

11. How many bushels of oats, worth $| a bushel, 
will pay for f of a barrel of fleur, worth $9 a barrel ? 

12. A farmer sold a grocer 1 ton of hay for $12, 
and received ^ the amount in sugar at f | a pound, 
■J in money, and the remainder in molasses at $| a 
gallon ; how many pounds of sugar, and how many 
gallons of molasses, did he receive ? 

18. If i of a barrel of trout cost |12, what will 1 
barrel cost ? 

14. If 1^ of a ton of hay cost $7, what will 1 ton 
cost ? 
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15. When potatoes aro worth f | a bushel, and 
corn $1 a bushel, how many bushels of potatoes are 
equal in value to 16 busliels of corn ? 

16. How many yards of ribbon, at |^ of a shilling 
a yard, can be bought for 7 shillings ? 

17. If 1 man consume | of a pound of meat in a 
day, how many men would 6 pounds supply ? 

18. If ^ of a hogshead of molasses cost $36, whit 
will one hogshead cost ? 

19. If I of an acre of land sell for $21, what will 
an acre sell for at the same rate ? 

20. How many pounds of tea, worth $^ a pound, 
must be given for 9 bushels of apples, worth $| a 
bushel ? 

21. How many times is $- contained in 5 ? in 7 ? 
in 9 ? in 11 ? in 15 ? 

22. How many times is f contained in 12 ? in 18 ? 
in 20 ? in 15 ? 

23. How many times is 4 contained in | ? in 4| ? 
in a4 ? in A 9 

"* 25 • *" 6 • 

24. How many times is J contained in | of 16 ? 
in I of 27? 

25. How is a whole number divided by a fraction ? 



S8. 1. At $2 a bushel, how many bushels of 
wheat can be bought for $11 J ? 

Analysis. As many bushels as $2, the price of 1 bushd, 
ts contained times in $11^. 11^ are equal to ^^^ and 2 is 
contained in Aj^, -'t^, or 5§ times. Therefore, S^c, 

Or, 2 is contained in 11^, 5 times^ and 1^ or ^over ; 'and 
2 is contained in ^, § times, which added to 5 makes 5| 
times. Therefore, S^c, 

2. If 6 pounds of coffee cost $1^, what is the cost 
of J pound ? 
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3. If a man walk ISf miles in 4 hours, how many 
miles does he walk in 1 hour ? 
, 4. How many times will 16| gallons of cider fill a 
vessel that holds 3 gallons ? 

5. How many oranges, at 3 cents ap. ^ce, can bo 
bought for I of J of 60 cents ? 

6. At $4 a yard, how many yards of cloth can be 
bought for $21 f ? 

7. If a turkey cost 7 shillings, how many turkeys 
can be bought for S8^ shillings ? 

8. At 5 shillings a gallon, how many gallons of 
molasses can be bought for 24f shillings ? 

9. K a day laborer earn' $8| in 10 days, how much 
does he earn in 1 day ? 

10. If a locomotive run 4f miles in 6 minutes, 
how far does she run in 1 minute ? 

11. if 12 bushels of oats cost $4J, what part of a 
dollar will 1 bushel cost ? 

12. If 7 pounds of cofiFee cost 8| dimes, what 
will 1 pound cost ? 

13. Divide 8| by 5 ; lOf by 7 ; 15^ by 15. 

14. Divide 94 by 7; 18i- by 12; 20^ by ^ 
of 16. 

15. Divide | of 21 by f of 10. | of 29 by J 
of 63. 



59. 1. At $1 a pound, how many pounds of 
tea can be bought for $| ? 

Analysts. As many pounds as $f , the price of I 
pound, is contained times in $J. f equal /(,, \ equal ^, 
and B twentieths are contained in 15 twentieths 1 j times. 
Therefore, at %\ a pound, Impounds can he bought for $f. 

Or til us : -J is contained in 1,5 times, anc^in ^ of 1 it «<. 
contained ^ of 5 times, or \^ times ; f is contained vx \^ \ 
as mcsn^ times, and ^ of ^is ^, or \\. 
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2. How many pounds of honey, at $J a pound, 
can be bought for $ J ? 

8. In r| of an acre of land, how many building 
lots of 3^ of an acre each ? 

4. If a horse eat f of a bushel of oats in a day 
in how many days will he eat -j^^ of a bushel ? 

6. At 1^ of a cent apiece, how many slate pencils 
can be bought for | of a cent ? 

6. If a piece or ribbon | of a yard long be cut 
into pieces J of a yard in length, how many pieces 
will there be ? 

7. A man, owning 4 of a coal mine, divided his 
share equally among his sons, giving them ^g^ each; 
how many sons had he ? y 

8. Among how many children can you divide |- of 
1§ melons, if you give J of :J^ of a melon to each : ^ 

9. At $J a yard, how many yards of sil6 can be 
bought for $f ? 

10. At ^ of J of a dollar a yard, how many yards 
of ribbon can be bought for $f^ ? 

11. At $^ a pint, how much wine can be bought 
for $^ ? 

12. When peaches are, wortli $| a bushel, how 
many can be bought for $f ? 

13. If f of a yard of sific cost f f , what will 1 yard 
cost ? 

Analysis. It wiU cost 3 times i of $^, or ^ of $f . ^ 
of I w f , and 3 times | are f , or $1 J. Therefore^ if i of 
a yard of silk cost $J, 1 yard will cost $1|. 

14. What will 1 dozen eggs cost, if | of a dozen 
cost f of a dime ? 

15. If 1^ of a bushel of corn are worth J^ of a 
bushel of rye, how many bushels of corn is 1 oushel 
.of rye worth,? 

16. Horace had $|, which was ^ of what he paid 
Ar a cap ; what was the cost o^ \\\s c^^t^ *l 
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17. If * of a yard of cloth cost f^, what will 1 
yard cost i 

18 James bought | of a pineapple, which was § 
of what Luther bought ; what part of a pineapple 
did Luther buy ? 

19. If f of a drum of figs cost $|, what will 1 
drum cost ? 

20. How many times can a bottle holding J of f 
of a gallon be filled from a demijohn containing f of 
If gallons ? 

21. Divide I by f; ^^ by f . 

22. Divide ^f by f ; -^j Dy |. 

23. Divide f by i ; I by f . 

24. Divide ^ of f by |; | of f by { of f 

25. pivide^fby^of f;3^byf 

26. Divide 1^ by 1^ ; ^ by ^. 

27. How many times are f contained in 3^ ? 

28. How many times are | contained in ^ ? 

29. How many times are | contained in | ? 

30. How many times are f contained in ^ ? 

31. How many times are ^ contained in -| ? 

32. How many times are f of |^ contained in -J^ ? 

33. How many times are ^ contained in f of IJ ? 

34. How many times are ^ of f contained in ^ off ? 

35. ^ are | of what number ? 

Analysis. ^ are ^ of 4: times I of ^; I of ^ are 7^% 
and 4 times ^^ are \%. TJierefore^ % are \ of ^|. 

36. f are f of what number ? 

37. I are | of what number ? 

38. -^ are | of what number ? 

39. ^ are f of what numbet \ 
40. -X axe I- of what unmbex *l 
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OO. 1. At If dollars a yard, how many yards of 
cloth can be bought for $11 ? 

Analysis. As many yards as $1^, the price of 1 yard, 
t s contained times in %ll, $1| are $y; $11 are $^, 
and -y is contained in ^, 6 times. Therefore, at %1^ a 
yard, 6 yards of cloth can he bought for $11. 

2. If a turkey cost $lf , how many can be bought 
for $9 ? 

3. A grocer paid $4| for some onions, at the rate 
of $f a bushel ; how many did he buy ? 

4. How many times will 4| gallons of camphene 
fill a vessel that holds ^- of f of 1 gallon ? 

5. If 4| yards of velvet ribbon bost $J, what will 
1 yard cost ? 

6. If 8^ dozen of eggs cost $3^, what is the cost 
of 1 dozen ? 

7. How many yards of flannel worth $f a yard 
can be bought for 6 turkeys worth $f apiece ? 

8. If 1 man can do a piece of work in 6J days, in 
what time can 4 men do the same ? 

9. If a man chop IJ cords of wood in a day, how 
long will it take him to chop lOJ cords ? 

Note. Reduce the mixed numbers to improper fractions, and then 
divide the same as you divide one ttaction by another. 

10. If 4J baskets of peaclies are worth $3|, what 
is 1 basket worth ? 

11. If 5J bushels of apples cost $1|, what is the 
cost of 1 bushel ? 

12. If a man spend $lf a month for tobacco, in 
what time will he spend $10J for the same purpose ? 

13. At 4| shillings a gallon, how many gallons of 
molasses can be bought for 9f shillings ? 

14. If a stage run 24f miles in 3^ hours, how far 
does it run in 1 Jiour ? 

IS. Mr. B. distributed 16^ busYvds oS wtii t^o^^i 
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among some poor persons, giving them IJ bushels 
each ; among how many persons did he divide it ? 

16. Bought ^ of 7 J cords of wood for ^ of $32 ; 
What did 1 cord cost ? 

17. A father divided 118 ^ acres of land among his 8 
sons ; to the first he gave f of it, and the remainder he 
divided equally between the other 2 ; how many acres 
did each receive ? 

18. Divide 9J by 6 ; lOJ by 7 ; 12| by 31. 

19. Divide 10| by f ; 14 J by f ; 20 J by f . 

20. Divide 7J by 3| ; 15| by 2| ; 8| by 6J. 

21. Divide 16J by 3J ; 20J by 1^3^^ ; 11| by ^ 

22. Divide | of | of 14 by | of 3f 

23. ^ are how many times 6 ? 

24. ^ are how many times 4 ? 

25. ll are how many times 15 ? 

26. -^ are how many times 6^ ? 

27. 12 are how many times | ? 

28. 16 are how many times | ? 

29. 25 are how many times | ? 

30. 14 are how many times -^ 1 
81f 14f are how many times | ? 
32. 6 1 are how many times ^ ? 
33* 2l| are how many times 5 ? 

34. 32| are how many times 7 ? 

35. 17| are how many times 8 ? 
86. 15 are how many times 7J ? 

37. 18| are how many times 2\ ? 

38. 22| are how many times 3| ? 

39. 4^ are how many times 6| ? 

40. 7| are how many times 4J ? 

41. 8| are how many times 2i\\ 
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61. 1. What is ^ of 8 ? 

AiTALTSis. TTkzC number whiehj taken 4 times, will 
make 3. Since 1 fourth of 1 is ^, 1 fourth of 3 is S 
times J q/" 1, or | of 1. Therefore i of 3 is ^ of 1, or |; 

2. What is 5 of 3 ? of 4 ? of 6 ? of 7 ? 

3. What is | of 7 ? of 3 ? of 9 ? of 15? 

4. What is | of 2 ? of 4? of 6? of 11? 
6. What is J of 3? of 5? of 7? of 13? 

6. What is I of 2 ? of 3 ? of 6 ? of 7 ? 

7. What is ^ of 3 ? of 5 ? of 9 ? of 14 ? 

8. What is I of 4 ? of 6 ? of 12 ? of 18 ? 

9. What is i of 5 ? of 3 ? of 20 ? of 30 ? 

10. What is ^ of 7 ? of 9 ? of 16 ? of 47 ? 

11. What is ^ of 4 ? of 7 ? of 11 ? of 63 ? 

12. WhatxsJjof 2? of 7? of 11? of 34? of 75? 

13. Whatis^of 13? of 9? of 17? of 50? of 91? 

14. If 5 bushels of wheat cost $9, what will 1 
bushel cost ? 

Analysts. If 5 bushels cost $9, 1 bushel^ tohich is ^ 
of 5 bushels, will cost i of id ; \ of $9 is $lf. 2%ere- 
forcj if 5 bushels cost $9, 1 bushel mil cost $1^. 

15. If 6 turkeys are worth $5, what are they 
worth apiece ? 

16. If you divide 6 oranges equally among 7 boys, 
what part of an orange will each receive ? 

17. If a man travel 29 miles in 9 hours, how faff 
does he travel in 1 hour ? 

18. If 1 man can build a barn in 20 days, in what 
time can 3 men build it ? 

19. If a horse eat 5 bushels of oats in 8 days, 
wAat part of a bushel does \ve ea\. m 1 day ? 

^0. What will 1 hat cost, i? 4\\a\;a vio^\.%Vl \ 
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ea. 1. What are I of 3 ? 

Analysis. ^ of S are 3 times j o/ S', \ o/ 3 is { 
of 1, and 3 times | are | or 2|. Therefore, | <i^ 3 

are 2j. 

2. What are f of 6 ? of 4 ? of 7 ? 

3. What are I of 4 ? of 5 ? of 8 ? 

4. What are I of 2 ? of 3 ? of 9 ? 

6. What are f of 3 ? of 6 ? of 10 ? of 12 ? 

6. Wliat are ^ of 4 ? of 7 ? of 15 ? of 18 ? 

7. What are f of 2 ? of 3 ? of 14 ? of 20 ? 

8. What are I of 6 ? of 8 ? of 19 ? of 28 ? 

9. What are ^ of 7 ? of 13 ? of 21 ? of 30 2 

10. What are f of 2 ? of 6 ? of 16 ? of 24 ? 

11. What are ^ of 7 ? of 36 ? of 60 ? of 63 ? 

12. What are ^ of 36 ? of 60 ? of 77 ? of 91 ? 

13. What are ^ of 10 ? of 15 ? of 120 ? of 160 ? 

14. K 4 cords of wood cost f 14, what will 6 cords 
cost ? 

Analtsis. ^ 4 cords of wood cost $14, 5 cords 
toill cost 5 times | of $14. | of$li is $3^, and 5 times 
$3^ are $1V^. Therefore 5 cords of wood will cost 

$ni. 

15. If S bushels of quinces cost 17, what will 2 
bushels cost ? 

16. If 9 bushels of apples cost $4, what will 7 
bushels^ cost ? 

17. At 6 cents for 2 oranges, how many oranges 
could you buy for 21 cents ? 

18. If 4 men can do a piece of work in 15 days, 
in what time can 6 men do the same ? 

19. If a quantity of provision will last & xs^kcl ^ 
days, how Jon^ would the saaae Is^^t W xasviX 

7 
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03. 1. If 1 pound of butter cost 19 cents, what 
will f of a pound cost ? 

2. A barrel of beer sold for $8 ; what was \ of it 
worth ? 

3. Sold a cow for 118, which was only -J of her 
Teal value ; what was her real value ? 

4. Bought a carriage for $65, and afterwards 
sold it for I of what it cost me ; how much did I 
gain? 

5. A farmer, having 80 sheep, sold -^ of them ; 
how many had he left ? 

6. If I give 4 pounds of butter, worth 1% cents a 
pound, for 8 pounds of sugar, what is the sugar 
worth a pound ? 

7. After paying \ of my money for a piece of 
land, I had $48 left ; how much money had I at 
first ? X 

8. A man bought a watch and chain for $50, 
which was \ of what the watch alone cost ; what was 
the cost of each ? 

9. If' a man can cut 9 cords of wood in ^ of a 
week, how many cords can he cut in 4 weeks ? 

10. A man paid $35 for a book-case, ^ of the 
cost of his book-case was 4 of what he paid for a 
bureau,'and \ the cost of tne bureau was \ of what 
he paid for a table ; what did he pay for the bureau, 
and for the table ? 

11. If 4 quarts of chestnuts cost 37 cents, what 
will 1 bushel cost ? 

12. If a man can walk 7 miles in 2 hours, how 
far can he walk in 3 days, by walking 10 hours a 
day? 

13. If 1^ of a barrel of flour is worth $8, what are 
12 barrels worth ? 

^14. If 3 pecks of grass-seed cost 14 shillings, 
wliat will 4 quarts cost? 
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15. If 3 yards Of silk cost $19^ , what will 7 yards 
cost? 

16. If a man earn $S2^ in 4 weeks, how much will 
he earn in 2 weeks ? 

17. K $9 will buy 4| yards of cloth, how much 
will $1 buy ? 

18. A man, having 56| acres of land, sold | of it ; 
how many acres did he sell ? 

19. If 9 horses eat 6| bushels of oats in a day, 
how many bushels will 4 horses eat in the same time ? 

20. If 3 yards of flannel cost $|, what will 8 
yards cost ? 

21. "if 10 bushels of wheat are worth 22i bushels 
of corn, how many bushels of corn are 3 bushels of 
wheat worth ? 

22. If 14 acres of meadow land produce 32|^ tons 
of hay, how many tons will 5 acres of the same land 
produce ? 

23. A cistern is filled by 3 pipes in 6| hours ; how 
many pipes of the same size will be required to fill it 
in i of an hour? 

24. A boy sold 5 quarts of strawberries at the rate 
of 3 quarts for 13 cents ; how much did he receive 
for the whole ? 

25. A tailor bought 3 pieces of cassimere, each 
piece containing 6f yards, for $48^ ; how much did 
it cost a piece, and how much a yard ? 

26. If a pole 8 feet long cast a shadow 6 feet, how 
long is a pole that casts a shadow 12J feet at the 
same time ? 

27. How much less than $17 will 9 yards of satin 
cost, if 2 yards cost $3^ ? 

28. If 3 yards of velvet cost $5J, how much more 
than $9 will 6 yards of it cost ? 

**^9. If a horse travel 40f iml^^ m ^ V^-v^x'^O^^^ 
far will he travel in 4 hours 1 # 
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64. 1. If 5 pounds of chalk cost 28^ cents, 
what will |- of a pound cost? 

2. If 3 pau*s of socks cost $^^, how many pairs 
can be bought for $2X ? 

3. Lucas is f as old as his father, who is 60 years 
of age ; what is Lucas's age ? 

4. If ^ of a box of raisins cost f 2^^, what will f 
of a box cost ? 

5. A boy sold some peaches for 6| cents, at the 
rate of 3 for 4 J cents ; how many did he sell ? 

^ If 7 bushels of oats coat $1|, what will 12| 
bushels cost ? j^ 

7. If 2| yards of shalloon cost $4|, what will 5 
yards cost ? 

8. Bought 4^ barrels of cider at $3| a barrel, and 
paid in wood at" $3 a cord ; how many cords of wood 
paid for the cider ? . 

9. John has $5|, and Gilbert has 1| times as 
much ; how much has Gilbert ? - 

10. Three men incur an expense of $27f ; how 
much more than $7 J must each pay ?" 

11. A man, being asked his age, said that, were he 
3 times as old, -J^ of his age would be 8 years; how 
old was he ? » 

12. If a pound of tea is worth 3J times as much 
as a pound of coffee, what will 6| pounds of coffee 
cost, when tea is wortli 60 cents a pound ? ;• 

13. If 2| pounds of cheese cost 20 cents, what 
will 12 pounds cost ? 

14. If 31 barrels of apples cost $5|, what will | 
barrel cost r 

15. A stone mason worked llf days, and after 

paying his board and other expenses with f of his 

earnings^ had |20 left ; how much did he receive a 
dajr9 
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16. If J bushels of potatoes cost $3^, how many 
bushels can be bought for $14| ? 

17. If i of a quart of brandy cost $|, how many 
gallons will f 12f buy ? 

18. How many yards of silk can be bought for 30 
shillings, if 3 shillings be paid for | of a yard ? 

19. If I of a shilling will buy 4 of a pound of 
butter, how many pounds will 7 shillings buy ? 

20. How many gallons of molasses can be bought 
for $^, if I of a gallon cost $} ? 

21. How many oats can be bought for 10 shillings, 
if 9 bushels cost 24 shillings ? 

22. If 6 dozen of eggs cost 4| shillings, how many 
dozen can be bought for 7 shillings ?. 

23. If 8 yards of velvet ribbon cost f 1|, how many 
yards can be bought for $34 ? V 

24. How many pints of alcohol will 3 shillings 
buy, if l of a pint cost ^J of a shilling ? 

25. If a man eat 1| pounds of bread in a day, how 
many days will 22J pounds last him ^ 

26. How many pounds of sugar worth 10 cents a 
pound can be had for 6-| pounds of cheese worth 7| 
cents a pound ? 

27. If a horse consume 8\ bushels of oats in 3 
weeks, how many bushels would he consume in 5 
weeks ? 

28. A man gave 6-| pounds of butter at 12 cents 
a pound for | of a gallon of oil ; what was the oil 
worth a 'gallon ? 

29. When 4 pounds of tea can be bought for $2|, 
how much can be bought for $^^ ? 

30. A man, having $10, gave | of his money for 
clover seed at $3 J a bushel ; how much did he buy ? 

31. If f of a bushel of rye cost $J, bow many 
bushels cau be bought for %1 \ 
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•ff. 1. If J a yard of cloth cost $|, what will ^ 
of a yard cost ? 

2. If I of 2 pounds of tea cost $1^, what will ^ 
of 1 pound cost? 

8. What will I of a barrel of apples cost, if | of 
a barrel cost $ J ? 

4. If ^ of a pound of butter is worth i of a pound 
of fish, how many pounds of fish are 1| pounds of 
butter worth ? 

6. What will be the cost of 6 barrels of flour at 
the rate of $2| for every | of a barrel ? 

. 6. At f J- a quart, what part of a bushel of clover 
seed can be bought for $3 J ? 

7. Since I was 25 years old, f of my entire age 
has passed ; what is my age ? X 

8. A man, engaging in play, lost J of his money, 
after which he gained $75, when he found that he 
had $375 ; how much money did he lose ? 

9. If 4 horses consume 2| bushels of oats in 2J 
days, how many bushels will 6 horses consume in 
the same time ? 

10. If I of a bushel of barley be given for ^i)f a 
bushel of corn worth ff a bushel, what is the barley 
worth a bushel ? 

11. A person having a drove of turkeys, after sell- 
ing 35, found that he had ^ of his drove left ; how 
many turkeys in his drove at first ? 

12. What number is that to which if f of itself 
be added, the number will be 55 ? 

13. What number added to 3 times | of 27 will 
make the number 40 ? 

14. If 24 is I of some number, what is ^ of the 
same number ? 

15. What number taken from 2^ times 124 will 
.Jeare20§? . 
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16. If $40 exceed by flO, i of f of what I gained 
in the sale of a house and lot, now much did I gain? 

17. If I of 4 tons of coal cost $5J, what will f of 
2 tons cost ? 

18. A young lady, being asked her age, replied 
that 6 times ^ of 30 years was 4J years more than 3 
times her age ; what was her age ? 

19. In an orchard, ^ the trees bear apples, I bear 
peaches, -^ bear pears and 15 trees bear plums ; 
how many trees in the orchard, and how many of 
each kind ? 

20. How many yards of cloth that is |^ of a yard 
wide are equal to 12 yards | of a yard wide ? 

21. A, B, and C can do a piece of work in 6 days ; 
B and C can do it in 8 days ; in what time can A do 
it alone ? 

22. A can build a piece of wall in 3 days, and B 
can build it in 4 days ; in what time can both build 
it together ? 

23. If J the value of a carriage is equal to f the 
value of a horse, and the difference in their values is 
$25, what is the value of each ? 

24. A tailor paid $73, which was X of all the 
money he had, for cloth, at the rate of $3 a yard ; 
how many yards could he have purchased with all 
his money, at the same rate ? 

25. A father divided a piece of land among his 3 
sons ; to the first he gave lOJ acres, to the second | 
of the whole, and to the third as much as to the 
other two ; how many acres had each ? 

26. A farmer bought 2 cows for $56, paying | aa 
much for one as for the other ; how much (lid pach 
cost him ? 

27. A and B can do a piece of work in 14 ^ays ;^ 
A can do f as mucU as B *, m \\q^ m^w^ ^^'^ ^"^ss^ 
each do it ? 
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•6. 1. 16 is I of what number ? 

Analysis. 16 is ^ of 5 times i o/ 16 ; ^ of 16 is 4, 
and 6 times 4 are 20. Therefore^ 16 is f 0/20. 

Or thus : Since 16 i« | of some number, i of the number, 
which is i of |, is i of 16, or 4 ; anrf 4 is i of 5 times 4, 
or 20. 2'herefore, S^c. 

2. 42 is |- of what number ? 

3. 25 is i of what number ? 

4. 16 is ^ of what number ? 

5. 32 is f of what number ? 

6. 60 is ^j- of what number ? 

7. 14 is I of what number ? 

8. 48 is I of what number ? 

9. 75 is I of what number ? 

10. 84 is ^ of what number ? 

11. 55 is ^^ of what number? 

12. 64 is ^j of what number ? 

13. 13 is f of what number ? 

14. 18 is I of what number ? 

15. 28 is f of what number ? 

16. 40 is f of what number ? 

17. 54 is -^ of what number ? 

18. 10 is -^^ of what number ? 

19. 12 J is \ of what number ? 

20. 15| is |- of what number ? 

21. 19| is ^ of what number ? 

22. 24| is ^j of what number ? 

23. 16| is ^ of what numbgr ? 

24. 1^ is ^ of what number ? 

25. 1^ is I of what number ? 
^ff. ^ is I of what nwinber *l 
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67. 1. 24 is I of how many times 10 ? * 

Analysis. 24 is ^ofas many times \0 aslO %8 con' 
tained timss in 5 tim^s \ of 2A:\ \ of 2^ is Q^ and 6 
times 6 is 30; 10 is contained in 80, 3 times. There- 
fore 24 is | o/ 3 times 10. 

2. 18 is I of how many times 6 ? 

3. 25 is I of how many times 16 ? 

4. 36 is I of how many times 4 ? 
6. 28 is -j^ of how many times 8 ? 

6. 40 is ^.2 ^f ^^^ many times 16 ? 

7. 75 is I of how many times 20 ? 

5. 64 is I of how many times 24 ? 

9. 48 is II of how many times J of 30 ? 

10. 35 is ^ J of how many times ^ of 28 ? 

11. 42 is ^Y of how many times -J of 63 ? 

12. 84 is ^ of how many times | of 35 ? 

13. 27 is -^^ of how many times ^ of 72 ? 

14. 36 is I of how many times |^ of 21 ? 

15. 14f is I of how many times ^ of 20 ? 

16. 16| is I of how many times | of 64 ? 

17. 12|^ is -j^ of how many times J of 40 ? 

18. I is ^ of how many times ^^^ of |- ? 

19. J of f is f of how many times 4 of 15 ? 

20. James gave 56 cents for a pair of skates, which 
was ^ ^of what he gave for his sled ; what did his 
sled cost him ? 

21. A farmer paid f23J for a cow, which was i 
of what he received for a horse ; what was the di^ 
ference in the price of the cow and the horse ? 

22. A man sold i^ cords of wood at $2J a cord, 
which was 4 of what he received for a ton of hay ; 
how mucli did he receive for tYi^ Vv5x^ 1 

• Piease turn to 67 in tVie A.p\>eT\<V\x, ^^^^ W^ 



106 INTiaLLECTUAL ARITHMETIC. [68, 

23. Paid $J for a cravat, which was ^ of what I 
paid for a vest ; what was the cost of the vest ? 

24. A gentleman bought a sleigh for $50, which 
was f of 8 times what he paid for a harness ; what 
did the harness cost him ? 

25. A lady bought a fur cape for $90, which was 
J# of what she paid for 12 yards of silk ; what was 
the cost of the sUk a yard ? 

26. A merchant sold 5 barrels of flour for $324, 
which was | of what he received for all he had left, 
at $4 a barrel ; how many barrels in all did he sell ? 



68. 1. ^ of 20 is how many thirds of 24 ? 

AxALYSis. I of 20 is as many thirds of 24 as \ of 
24 is contained times in 4 times \ of 20. \ of 20 is 4, 
and 4 times 4 w 16 ; 8 is contained in 16, 2 tim^. 
Therefore, J of 20 is | of 24. 

2. 1^ of 56 is how many fourths of 28 ? 

8. I of 64 is how many fifths of 60 ? 

4. I of 48 is how many sevenths of 28 ? 

5. I of 108 is how many fourths of 32 ? 

6. ^ of 90 is how many twelfths of 84 2 

7. ^ of 160 is how many thirds of 36 ? 

8. 3j*^ of 100 is how many fifteenths of ^0 ? 

9. I of lOf is how many sixths of 12? 

10. I of 37f is how many tenths of 40 ? 

11. f of 42f is how many ninths of 72 ? 

12. I of 781 is how many thirds of 9 ? 

13. f of 281 is how many halves of 38 ? 

14. \\ of 42 is how many fourths of 44 ? 

15. ^ of 96 is how many fifths of 90 ? 
Id. J^i of 40 is how many nmtXv^ ot I'il 
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69, 1. I of 24 is I of what number ? 

Analysis, g of 24 is \ofZ times ^of 5 times I of 
24 ; J of 24 is 4,5 ^?:m/»js? 4 i^ 20 ; i of 20 is 10, awcf 8 
tim^s 10 25 30. Therefore § o/ 24 /« f of 30. 

2. I of 56 is ^ of what number ? 

3. -^ of 88 is I of what number ? 

4. f of 33 is -^g of what number ? 
6. I of 27 is I of what number ? 

6. ^j of 60 is -^ of what number ? 

7. J of 62 is I of what number ? 

8. ^ of 81 is -^ of what number ? 

9. I of 63 is I of what number ? 

10. I of 100 is If of what number ? 

11. -^^ of 96 is ^ of what number ? 

12. I of f of 64 is I of what number ? 

13. I of ^ of 75 is If of what number ? 

14. I of I of 56 is J of I of what number ? 

15. I of I of 72 is ^ of I of what number ? 

16. I of I of 36 is I of J of what number ? 

17. I of 35 is f of how many times 7 ? 

Analysis. ^ of S5 is ^ of as many tim^es 7 as 7 is 
etmtained times in 8 times ^ of ^ times 4 o/' 35 ; ^ of 
3d is 5, and 3 times 5 is 15; I of 15 is S^ and 8 times 3 is 
24 ; 7 is contained in 24 3| ^e'm^^. Therefore, ^ of 35 
is gofS^f times 1, 

18. ^ of 54 is f of how many times 5 ? 

19. I of 24 is ^ of how many times 12 ? 

20. I of 75 is -^f of how many times 8 ? 

21. I of 56 is I of how many times 20 ? 

22. § of 108 is ^ of how mawy \\ikv^^ ^\ 
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23. ^ of 121 are | of how many times 7 ? 

24. J of 33 are -| of how many times 6 ? 

25. \^ of 34 are | of how many times 14 ? 

26. f of 80 are if of how many times 20 ? 

27. ^ of J of 63 are ^ of | of how many times 11 ? 

28. i of I of 50 are | of J of how many times 8 ! 



70. 1. ^ of 56 are f of 3 times what number ? * 

Analysis. ^ ^f ^^ ^^^ I <>/ 3 times i of 9 times | 
of 4 times ^ of 56 ; 4 of 5Q is 8, and 4 ^2m«^ 8 is 32 ; 
I q/" 32 /.9 4, and 9 times 4 i« 36 ; ^ o/36 ^5 12. Ti^ere- 
/ore, ^ of 66 are f o/* 3 times 12. 

2. ^ of 45 are |- of 6 times what number ? 

3. f of 64 are | of 9 times what number ? 

4. I of 63 are -^^ of 4 times what number? 

5. I of 36 are -^ of 5 times what number ? 

6. ^^ of 110 are | of 8 times what number ? 

7. \\ of 80 are f of 11 times what number ? 

8. 1^ of 72 are ^-^ of 5 times what number ? 

9. I of 81 are j| of 10 times^what number ? 

10. I of 21 are | of 8 times what number ? 

11. I of 14 are |^ of 3 times what number ? 

12. I of I of 70 are y\ of 4 times what number ? . 

13. A man, being asked his age, answered that if 
he were 3 times as old, \ of his age would be 24 
years ; how old was he ? 

14. A gentleman divided his farm between his 2 
sons, giving the elder 10 acres more than | of the 
whole, and the yoiuiger the remainder, which was 22 
acres more than \ of the whole ; how many acres in 
^he farm ? 

* See 70 in lYie Appeivd\x, p?i%c Vi^» 
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15. A coal merchant sold ^ of what coal he had 
on hand for $90, at the rate of $6 a ton ; how many 
tons had he ? 

16. Bought a piano for $300, and | of the cost of 
the instrument was ^ of what I received of 9 young 
ladies for its use one year; how much did each 
young lady pay for its use ? 

17. The tools in a shop are worth $80 ; | of this 
is f of ^ of 2 times the value of the stock ; what is 
the value of the stock ? 

18. A peddler, after selling $200 worth of his stock 
in trade, finds that | of the remainder is equal to 
of 3 times the amount sold ; what amount of stocl 
had he at first ? j^ 

19,. A merchant, after selling from a cask of wine 
15 gallons more than ^ of the whole, found that the 
number of gallons left was just 3 times the number 
of gallons sold ; how many gallons did the cask con- 
tain at first ? 

20. If a store be worth $1000, and | of the value 
of the store be equal- to -| of 2^ times the value of the 
goods it contains, what is the value of the goods ? 

21. Two boys, comparing their money, one said 
he had 50 cents ; the other said, " ^ of your money 
is just -A of 6 times my money ; " how many cents 
had the latter boy ? 

22. The distance from Boston to Albany is 200 
miles, and | of this distance is | times 4 the distance 
from Albany to Niagara Falls, lacking 6 miles ; wha^ 
is the distance from Boston to Niagara Falls ? 

23. The distance from Chicago to Alton is 268 
miles, and | of this distance plus 15 miles, is 4J times 
I of the distance from Alton to St. Louis ; what is 
the distance from Chicago to St. Louis ? 

24. 40 is f of I of J of 8 times what umjah^T: I 
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71. 1. f of 36 is f of how many thirds of 18 ? * 

Analysis. Of as many thirds of 18 as I of IB is 
C07itained times in 9 times \ of 4 timee 4 o/ 35 ; 40/ 
35 is 5, and 4 times 5 is 20 ; \of 20 is 4, anrf 9 times 4 
w 36 ; 4 0/ 18 *« 6, and 6 i« contained in 36, 6 i/mc* 
Hierefore, 4 0/ 35 w f 0/ 6 thirds of 18. 

2. I of 42 is 1^ of how many fifths of 35 ? 

8. I of 96 is I of how many eighths of 24 ? 

4. f of 180 is f of how many tenths of 60 ? 

6. \ of 84 is I of how many sixths of 48 ? 

6. ^ of 100 is -^ of how many ninths of 46 ? 

7. f of 45 is -r^^ of how many halves of 48 ? 

8. ^ of 77 is I of how many twelfths of 72?. 

9. \\ of 30 is I of how many thirds of 21 ? 

10. ^^ of 28 is ^ of how mjny fourths of 24 ? 

11. f of 18 is ^ of how many twelfths of 60 ? 

12. I of 80 is f of how many fourths of 40 ? 

13. f of 42 is ^3- of how many eighths of 72 ? 

14. -^ of 39 is ^^ of how many ninths of 180 ? 

15. ^ of f of 18 is 4 times what part of 36 ? 

Analysis. Such apart of ii5^ as 35. /s contained 
times in ^ of 5 times ^ of Q times I of IS ; ^ of IS is 
6, and 6 times 6, is 36 ; if of SQ is 4, and 5 times 4 is 
20 ; I of 20 is 5, and 35 is contained in 5, ^^ or 4 
times. Therefore % of \ of \% is ^ times 4, or 4, o/" 36, 

16. I of I of 40 is 3 times what part of 24 ? 

17. I of I of 49 is 2 times what part of 28 ? 

18. I of -5^^ of 100 is 9 times what part of 26 ? 

19. I of f of 48 is 7 times what part of 36 ? 

20. 3^ of f of 60 is 7 times what part of 64 ? 

21. f of f of 80 is 3 times what pai-t of 96 ? 

* Observe the "changes" in the i^vpeiidML»fV,^%%^\W 
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7a* 1. f of 36 is I of how many times f of 42 ?* 

Analysis. Of as many times ^ of 42 as 2 times | 
of 42 is contained times in 9 times i of 4 times ^ of 
36 ; ^ of 36 e« 12, and 4 ^zme^ 12 i5 48 ; | o/ 48 w 12, 
a/?^ 9 times 12 w 108 ; ^ of 42 /« 6, aw(5f 2 ??m€« 6 w 
12, and 12 «« contained in l08, 9 «imc«. 75^6r<s/or6 4 
o/ 36 is 4 o/ 9 <e7w«5 ^ of 42. 

2. I of 64 is I of how many times § of 15 ? 
8. 1^ of 27 is I of how many times | of 66 ? 
4. ^ of 81 is I of how many times \ of 28 ? 
6. I of 60 is ^1 of how many times | of 60 ? 

6. :| of 36 is ^ of how many times |^ of 27? 

7. 1^ of 32 is ^5 of how many times f of 45 ? 

8. -^ of 160 is I of how many times | of 40 ? 

9. I of 108 is ^ of how many times f of 16f ? 
10. ^ of 65 is ^ of how many times f of f of 60 f 
11; I of 60 is i of how many times | of 25 ? . 

12. I of 72 is I of how many times | of ^ of 70 ? 

13. f of J of 84 is ^ of how many times J of f 
of 96? 

14. 1^ of f of 90 is ^ of f of how many tim«s ^ 
of f of 20 ? 

15. J of f of 36 is 1^ of f of how many times | 
off of 120? 

16. A man pays $400 rent, and | of this is just | 
of J of twice his annual income ; what is his annual 
i;icome? 

17. A boy being asked his age said that 18 years was 
2 years less than | times | of his age ; how old was be 7 

18. The distance from Baltimore to Washington 
18 89 miles; if 5 miles be subtracted from | of this 

For ** changes ^' see Appeiid\x, 1^^ ^iyg^'^IV*^ 
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distance, the remainder will be ^ times i the distance 
from Philadelphia to Baltimore ; what is the distance 
from Philadelphia to Washington ? 

19. Mr. B., who is 64 years of age, is 2f times as 
old as his eldest son, and his eldest son is 2| times 
as old as his youngest brother ; what is the difference 
in the ages of the two brothers ? 

20. Oscar earned a certain number of pennies ; 
Rufus earned |^as many minus 4, and David earned 
I as many as Kufus, plus 7 ; Oscar earned 60 pen- 
nies ; how many did Rufus and David earn ? 

21. A man put his money into 4 packages ; in the 
first he put | , in the' second J, in the third -J , and in 
the fourth $24 ; how much money had he ? 

22. A sold I of his sheep on Monday ; Tuesday 
he bought | as many as he had sold ; he then had 60 
sheep ; how many had he at first ? 

23. Mrs. D.'s shawl cost $30 ; | of the cost of the 
diawl was | of 6 times the cost of her dress ; what 
was the cost of her dress ? 

24. B and C engaging in play, B hq4 | as much 
money as C ; C gained $16, which was | of 1^ times 
as much as he commenced with ; how much did he 
commence with, and how much had B left ? 

25. A farmer, being asked how inany sheep he 
had, replied that he had just sold 150, and that | the 
number he had sold was 6 times | of what he had 
left ; how many had he left ? 

26. Mr. S. gave | of 1-| times his ready money for 
a buggy, I of what was left for a harness, and had 
$12 remaining ; what did he pay for the buggy ? 

27. A paid $4800 for his farm ; | of this is 4J 
times I of 2 times what it cost to build the house ; 
what was the cost of tlie house ? 

28. J- of f of 80 is I of f of how many times | 

of-^of^lOOf 
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CHAPTER Vn. 
RATIO AND PROPORTION. 

78. 1. What part of 4 is 1 ? of 4 is 8 ? * 

Analysis. Sirice 1 w ^ o/" 4, 3 mtut be 3 times ^ pari 
of 4, or i of 4. Therefore 3 is i of 4u 

2. What part of 3 is 1 ? of 3 is 2 ? 

. 3. What part of 7 is 1 ? of 6 is 3 ? 

4. What part of 8 is 2 ? of 9 is 6 ? 

6. What part of 10 is 7 ? of 13 is 9 ? 

6. What part of 8 is 9 ? of 12 is 7 ? 

7. What part of 16 is 11 ? of 20 is 17 ? 

8. What part of 40 is 9 ? Wliat is the ratio ? 

9. What part of 30 is 27 ? What is the ratio ? 
10. What part of ^is f? What is the ratio ? 

Analysis, t = |f , and f = |^ ; the ratio of ^% to 
|4 is the same as that of their numerators, 10 to 12 : what 
vart of 12 is JO ? i3 = §. Therefore f is i of%, and ths 
ratio is 4. 



11. What part of | is ^ ? of f is J ? 

12. What part of | is | ? of -^^ is | ? 

13. What part of f is | ? of ^^ is | ? 

14. What part of ^ is | ? of | is | ? 

15. What part of ^ is f ? What is the ratio ? 

16. What part of 6 is f ? What is the ratio ? 

17. What part of 7 is f ? of 3| is 2 ? 

18. What part of 4J is |- ? of 7} is 3| ? 

19. What part of | is 2 ? of 2| is l| ? 

20. What part of ^ is 6 ? of f is 6 ? 

* The quotient arising from dividing one uutc^t Xjp? wxnJCoKt \«i. ^^*^ 
the ralio. Thus, what part of 4 is H It i« \ ^\N\Afc^\i^ ^^> ^M^^s^^» V"?^'^ 
^a^w. What part of 4 is 3 ? It is 3 ^vide^L \iV \, eA>3.^ "^^ V "^"^ '^'*' 



8 
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74. 1. Wliat part of 25 dollars is 5 dollars ? is 
10 dollars ? 

2. What part . of 16 pounds is 4 pounds ? is 7 
pounds ? is 12 pounds ? 

3. What part of 1 bushel is 1 peck ? is 2 pecks 
and 4 quarts ? is 6 quarts ? 

4. What part of 1 pound is 12 shillings ? 

6. What part of 1 dollar is 20 cents ? is 5 dimes ? 

6. What part of 1 cwt. are 15 pounds ? 

7. What part of 1 cwt. are 6 lbs. ? 9 lbs. ? 

8. What part of 1 ton is 14 cwt. ? 15 cwt. ? 18 cwt. ? 

9. What part of 3 pounds is 10 oz. ? is 1 lb. 6 oz. ? 
IQ. What part of 1 foot is 3 in. ? 10 in. ? 11 in. ? 

11. What part of 2 yds. is 1 foot ? 1 foot 10 inches ? 

12. What part of 1 mile is 3 furlongs ? 5 furlongs 
20 rods? 

13. What part of 1 mile is 140 rods ? 160 rods ? 

14. What part of 1 gallon is 1 quart ? 1 pint ? 

15. What part of 1 hhd. is 5 gallons ? 21 gallons ? 

16. What part of 1 quart is 1 pint ? 2 gills ? 

17. What part of 1 hour is 15 minutes ? 40 min- 
utes ? 

18. What part of 1 day is 3 hours ? 8 hours ? 16 
hours ? 

19. What part of 3 weeks is 2 days ? 5 days ? 9 
days? 

20. What part of 1 year is 3 weeks ? 7 weeks ? 

21. What part of 5 pounds 6 ounces is 3 pounds 
10 ounces ? 

22. What part of 3 hhd. is 1 hhd. 22 gallons ? 

23. What part of 1 mile 3 fur. is 4 fur. 20 rods ? 

24. What part of 3 pecks is 6 quarjs 1 pint ? 

25. Two pounds is what part of 1 cwt. ? of 2 
cwt. ? 

£&. Eight inclies is what paxl of a. foot ? of 2 feet ? 
of 1 yard ? of 4 yards ? 



k 
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27. Three quarts is what part of a gallon ? of 5 
gaUons ? of 10 gallons ? of 1 hhd. ? 

128. What part of 9 miles is | of 8 miles ? 

29. What part of 4-| acres is \ of 3^ acres ? 

30. A man, having $15, gave $3| tor a hat; and 
\ for a pair of boots ; what part of his money did 

he use, and what part had he left ? 

31. A farmer, having 160 bushels of wheat, Eold 
\ of I of it, floured | of | of it, and kept the re- 
mainder for seed ; what part of the whole did he use 
for each purpose ? 

32. If I have sold f of % of 120 sheep, what part 
of the whole flock have I left ? 

83. One man can walk 4| miles while another 
walks 3i miles ; what part of the distance that the 
first walks does the tecond walk ? 

34. A gentleman paid | of $39-^ for a coat, and 
%^\ for a pair of pantaloons ; how many times as 
much did he pay for the coat as for the pantaloons ? 

35. Paid $7| for a barrel of flour, and 1| tunes 
as much for a ton of hay ; what was the cost of the 
iiay ? 

36. A man bought a horse for $225, and a car^ 
riage for \ of | of this sum ; what part of $125 did' 
the carriage cost ? 

37. If a vessel sail 40 miles in 5 hours, what part 
of 144 miles will she sail in 9 hours ? how many 
miles ? 

38. A man gave to his 3 sons 360 acres of western 
land ; to the first he gave | of it, to the second f of 
3^ times as much, and the remainder he gave to the 
tllird ; what part, of the whole did each receive ? how 
many acres ? 

39. A merchant gained on a hogshead of sugar 
^ of $46f , which was ^ of 2 time^ n\\\^V\V ^q^W^N 
what did it cost him ? what paxl ot \\\^ ^o'tX.Ni*j^\^^ 

g:ain ? 
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75. 1. If 6 cords of wood cost $15, what will 
4 cords cost ? 

Analysis. Four cords are i^ or ^ of Q cords. If 

6 cords of wood cost $15, 4 cords will cost ^ of $15 ; 
i of $15 is $5, and f of $15 is 2 times $5, or $10. 
Therefore^ S^c. 

Or, the pupil may use the form of analysis used in section 
33^ on page 41. 

2. If 9 pounds of sugar cost 75 cents, what will 
12 pounds cost ? 

3. If 6 men can cut 45 cords of wood in 3 days, 
how many cords can 8 men cut in th<3 same time ? 

4. If %\ yards of cloth cost $10^^ how much will 

7 yards cost ? 

6. If 4| pounds of butter cost G6 cents, what will 
2| pounds cost ? 

6. If a mechanic earn 13|- shillings in 1^ days, 
how much can he earn in a week ? 

7. If %1\ will buy 3J cords of wood, how many 
cords can be bought for $10| ? 

8. If \ barrel of flour cost $4|-, what will f of a 
barrel cost ? 

Analysis. What part of ^ is ^'^ i = S» <^nd f = | ; 
the ratio of ^ to ^ is the same as of 3 to 4, = j.. Theti^ since 
J barrel of flour cost $4 J, % of a barrel will cost ^ of $4J ; 
I o/ f z= ^ = $6. Therefore, ^c. 

9. If a man can run 6 miles in | of an hour, how 
far can he run in 3| hours ? 

10. How many yards of carpeting | of a yard 
wide are equal to 12 yards f of a yard wide ? 

11. If a staff 3 feet long cast a shadow 5 feet in 
length, what would be the length of the shadow cast 
by a pole 13 feet long ? 

12, If the sawing of ^ of a cord of wood cost 6J 
shillings, what v/ould tho sawmg ot ?>\ ^ot^^ ^q'^X.I " 
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* 

13. John earns 9 cents as often as James ea^*ns 15 
cents ; when John has earned 63 cents, how much 
has James earned ? 

14. Two persons start from diflferent poin'ts and 
travel towards each other; the first one travels 7 
miles while the other travels 5 miles, and when they 
meet the first one has traveled 70 miles ; how far 
apart were they when they started ? 

15. If 4 men can build a wall 60 feet long in 6 
days, in what time can 3 men build a wall 90 feet in 
length ? 

Analysis. In ^ of \% of ^ days, which are 12 days. 
Or thus : if it will take 4 men 6 days to build a wall 60 feet 
lofig, it will take 1 man 4 times 6 days, or 24: days, and 3 
men can do it iti t} of 24, or 8 days ; to build a wall 1 foot 
long will require ^^ of 8, or ^j days, and to build a wall 
dOfeet long will require 90 times as many days, or 90 times 
^ij, equal to 12 days, liter ef ore, S^c, 

16. If 5 men can do a piece of work in 10 days, 
how many men will do a piece of work 4 times as 
large in 20 days ? 

17. If a man perform a journey in 8 days, by 
traveling 9 hours a^ day, how many days will he re- 
quire to perform the same journey, if ho travel 3 i 
hours a day ? 

18. If 5* horses eat 1 J tons of hay in 1 month, fiow 
many tons will 6 horses eat in 2f months? 

19. How many days will it take 5 men t( earn 
$11|, if 8 men earn I J in ^ of a day ? 

20. If 1 horse eat 1^ bushels of oats in 3 days, in 
how many days will 4 horses eat 49 bushels ? 

21. If a barrel of flour will supply a family of 4 
persons 5 weeks, how much will supply a family of 
8 persons 2^ weeks ? 

22. If 3 "furnaces consume 1^\ \,wv^ oR. ^«5iS. Nj^'X 
days, how long will V\\ tows Isl^I o ^wsxi^oi's*^ \ 



118 INTELLECTUAL ARITHMETIC. [76. 

76. CHAPTER VIH. 

PERCENTAGE. 

The ierms^ percentage and per cew^.jsighify btf the hun^ 
dred, or hundredths, that is, a certain number of parts of each 
one hundred parts, of whatever denomination. Thus, by 5 
per cent, is meant 5 cents of every 100 cents, $5 of every 
^100, 5 bushels of every 100 bushels, &c. Therefore, 5 
per cent, equals 5 hundredths, (y^xy,) or -^^ 8 per cent., 8 
hundredths, (xSuO or ^ of the given number or quantity. 

1. A man, having $40, lost 3 per cent, of it ; how 
many dollars did he lose ? 

Analysts. Since he lost 3 per cent,, or -j^, on $1, 
on $40 he lost 40 times yj^y, or |gj of $\, eqiud to $1|. 
Therefore, S^c, 

2. What is 5 per cent, of $25 ? of $30 ? of $45 ? 

3. What is 7 per cent, of $15 ? ol $40 ? of $200 ? 

4. What is 6 per cent, of $18 ? of $37 ? of $54 '^ 
6. What is 3 per cent, of 60 bushels of corn ? 

6. What is 10 per cent, of 160 tons of plaster ? 

7. What is 25 per cent, of 9d gallons of wine ? 

8. What is 12 per cent, of 33| pounds of sugar ? 

9. What is 15 per cent, of 110 barrels of flour ? 

10. What is 8 per cent, of 28 yards of cloth ? 

11. What is I per cent, of $45 ? 

Analysis. Since 1 per cent of $45 is y^'^y, % of I p^ 
cent, is f of yVtr* <>^ A%» «^"«^ '^ ^A- Therefore, Sfc. 

12. What is | per cent, of $28 ? of $44 ? of $56 ? 

13. What is I per cent, of $63 ? of $120 ? 

14. Wliat is I per cent, of 30 barrels of cider ? 

15. What is ^ per cent of 70 sheep ? of 85 cows ? 
16. What is 2^ per cent, o? M\w\\\dLt^^^^\^\\t? 
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17. A man bought 75 barrels of apples, and on 
opening them, found 8 per cent, of them spoiled ; 
how many barrels did he lose ? 

18. If I have $200 deposited in the bank, and 
draw out 15 per cent, of it, how much remains ? 

19. A farmer, having 176 sheep, sold 75 per cent, 
•f them, and kept the remainder ; how many did he 
keep? 

20. A young man, having $104, lost 12J per cent, 
of it in gambling; how many dollars did he lose, 
and what per cent, of the whole had he left ? 



77. 1. What fraction of a number is 8 per cent, 
of it? 

Analysis. Since 1 per cent, is y^^y, 8 per cent is 8 
times -j-ij^, or -j^j, = /j. Therefore 8 per cent, equals ^ 
of any number or thing. 

2. What fraction of a number is 6 per cent. ? 7 
per cent. ? 10 per cent. ? 12|^ per cent. ? 

3. What fraction of a number is 6^ per cent. ? 
16| per cent. ? 20 per cent. ? 37|^ per cent. ? 40 per 
cent. ? 

4. If you have f 120, and lose 33 J per cent, of it, 
what part of it will you lose ? 

5. James, having 250 marbles, lost 40 per cent, of 
them at play ; what part of the whole had he left, 
and how many did he lose ? 

6. What per cent, of a barrel of flour is ^ of it ? 

Analysts. Since the whole of any number or thing is 
equal to 100 per cent,, f of one barrel of flour is equal to 
f o/* 100 per cent,, or 40 per cent. Therefore, Sf€^ 

7. If a man save f of his income, what per cent, 
does he spend ? 

8. If a merchant invest \ o£ VAa teissvnk^ ^ccL ^is:^ 
^nods, what per cent, doeslve \\w^^\.*l 
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78. 1» A farmer, having 20 sheep, lost 5 of them 
by disease ; what per cent, did he lose ? 

Analysis. Since 20 sheep are 100 per cent., or aU thai 
he had^ 5 sheep are -^^j or J, of all he had; and ^ of 100 
per cent, is 25 per cent. Therefore, S^e. 

2. Wliat per cent, of 21 is 7 ? 

3. What per cent, of 60 is 5 ? 10 ? 20 ? 25 J[ 

4. What per cent, of $40 is f5 ? $8 ? $25 ? $30 ? 

5. What per cent, of 18 pounds is 8 pounds ? 12 
pounds? 

6. What per cent, of 42 miles is 6 miles ? 7 miles ? 

7. What per cent, of 12J is 2J ? 6^ ? 

8. What per cent, of 30 is 12 ? 15 ? 20 ? 

9. What per cent, of 18 is 9 ? 12 ? 15 ? 

10. IJ is what per cent, of 9 ? of 15 ? of 21 ? 

11. 2| is what per cent, of 7-J^ ? of 12|^ ? of 10 i^ 

12. \ is what per cent, of 3 j"? of 16f ? of 20 ? 

13. ^ is what per cent, of 8 ? of 12 ? of 20 ? 

14. If from a hogshead of molasses a grocer draw 
42 gallons, what per cent, of the whole will remain ? 

15. From a box of tea containing 60 pounds, 15 
pounds were sold at one time, and 25 pounds at 
another ; what per cent, of the whole remained un- 
sold ? 

16. In a heap of- potatoes containing 150 bushels, 
8 bushels of every 5 are bad ; what per cent, are 
bad, and how many bushels are good ? 

17. A gambler, having $250, lost $80 at play ; 
what per cent, of his money did he lose, and what 
per cent, had he left ? 

18. James, having 62^- cents, gave 37^ for a book ; 
what per cent, of his money had he left r 

19. A grocer, having a barrel of sugar. containing 
£00 pounds^ sold \ of it at cue time, and \ of the 

remainder at another time ; w\\at ipet eevv\..\^xaacsxv$i^ 
unsold ? 
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79. 1. A person collects $240, and receives 6. 
per cent, commission on what he collects ; what com, 
pensation does he receive ? 

Analysis. Since the commission is 5 per cent^ or y^^y, 
equal to ^V* 9f ^^^ ^^^ collected, he receives ^ of $240, 
which is $12. Therefore, S^c, 

2. What will be the expense of collecting a note 
of f 800, at 10 per cent, commission ? 

8. What must be paid for collecting a tax of $300, 
allowing 12| per cent, commission ? 

4. An agent sells $1200 worth of merchandise, at 
25 per cent, commission; how much will he receive 
for his services ? 

5. An auctioneer sold goods to the amount of 
$500; what will his commission amount to, at 2^ 
per cent. ? 

. 6. Paid an attorney 3^ per cent, to collect a debt 
of $640 ; how much did he receive for his services ? 

7. If a man fail in business, and can pay but 40 
per cent, of his debts, how much will a creditor 
receive on a debt of $175 ? 

8. Bought $1000 worth of books, receiving a com- 
mission of 3| per cent. ; how much did I receive for 
my services : 

9. If a broker sell $600 worth of New York Cen- 
tral Railroad stock, and charge | per cent, for selU 
ing, how much will he receive ? 

10. At ^ of 1 per cent., what will be the expense 
of negotiating a bill of exchange of $625 ? 

11. A broker in Chicago exchanged $1200 on the 
Chemical Bank of New York, at | per cent. ; what 
amount of brokerage did he receive ? 

12. A real estate agent sells a house and lot for 
$2000, and charges 1^ per ceivt. e,OTM[v\^'s\a\v ^^-^ ^^S^r 

Jng; Jww much does lie xeceW^I 
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80. 1. A merchant sends his agent $780 to ex- 
pend for merchandise, after, deducting his commisr 
sion of 4 per cent. ; what sum will he expend ? 

Analysis. The money to he expended U \%% of itself, 
and the commission yjjy, or ^*j, of this sum; hence the 
whole amount se7it to the agent is \^^, or ||. Since $780 
is J|, 2^ is ^Q of $780, or $30, his commission ; and fl is 
25 times 30, or $750, the sum to he expended, 

2. I gave a broker $810 to invest in bank stock, 
after deducting his commission of 1 J per cent. ; what 
was his commission, and how much did he invest ? 

3. A distiller sent Mr. B. $1550, with which to buy 
corn, after deducting his commission of 3^ per cent. ; 
how much did he expend, and how much did his 
commission amount to ? 

4. How many bushels of wheat, at $1 a bushel, 
can an agent buy for $1230, and retain 2J per cent, 
commission for his trouble ? 

5. A farmer employed a man to thresh his wheat, 
agreeing to give him 12 per cent, of all he threshed; 
how many bushels must he thresh that the farmer 
may retain 68 bushels? 

Analysis. Since the thresher received -^^^^ or -^^ of all 
he threshed, the farmer received the difference hetween ^-g^ J, 
or f I and j^, which is f f . Then 66 hushels is f | of die 
whole numher of hushels threshed ; since 66 hushels is §f , 
2^ is ^ of QQ^or 3 hushels, and f | is 25 times 3 bushels, 
or lb hushels. Therefore, S^c, 

6. What amount must be collected on a rate bill, 
that the collector may retain his fee of 6 per cent., 
and pay over $228 ? 

7. What amount of accounts must an individual 
collect in order to pay over $1100, and retain 8J per 

cent for collecting ? 
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.8|. 1. What must be paid for insuring a house 
and furniture for $1000, at 1 J per cent, premium ? * 

Analysis. Since the premium is \{ per cent., or ^S^y, 
eqital to ^\y of the amount insured, the premium on $1000 
tviU be ^0- of $1000, or $12^. Therefore, ^c. 

2. What will be the premium for insuring 200 
barrels of flour, valued at 11200, at 4 per cent. ? 

3. What must I pay annually for an insurance of 
8900 upon my life, at 2|- per cent. ? 

4. What must be paid for insuring a case of cloths, 
valued at $600, at 1| per cent, premium ? 

5. What is the annual premium of insurance, at 
I per cent., qn a building valued at $4000 ? 

6. If a merchant has his stock of goods insured 
for 12500, at | of 1 per cent., what is the premium ? 

7. A man owns :| of a boat load of grain, valued 
at $1600, and insures his interest at 1 1 per cent ; 
what premium does he pay ? 

8. At 2 per cent., what amount of insurance can 
I obtain for $18 premium ? 

Analysis. Since 2 per cent, premium is y§^, or -g^y of 
the amount insured, $18, the given premium, will be equal 
to -^ of the required amount of insurance ; $IS is -^ of 50 
times $18, equal to $900. Therefore, ^c. 

9. At 3 per cent., what amount of insurance can 
be obtained on a. house for $75 ? 

10. At i per cent., what amount of insurance can 
be obtained on a boat load of flour, for $24 ? 

11. What amount of insurance can be had for 
$45, upon a car load of horses, at 4^ per cent. ? 

12. If the rate is If per cent., and the premium 
paid is $91, what will be the amount of insurance 
obtained on a store and its contents ? 

* The sum paid for iusuiaiice \% c«J\fe^ ^^ prvrw-vaiw.. 
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89. 1. tf a man buy a horse for $90, fot how 
much must he sell hun to gain 20 per cent. ? 

* Analysis. Since he gains 20 per cent., or ^^^, equal to 
^ of what the horse cost him, he must sell him for f of what 
he cost ; ^ of $90 is ?18, and f of $90 is 6 times $18, or 
$108. Therefore, ^c. 

2. A sleigh was bought for $50, and sold for 8 per 
cent, more than it cost ; what was it sold for ? 

3. Bought a quantity of sugar for $84, and sold it 
at an advance of 12 1 per cent ; what was it sold for ? 

4. A grocer bought some tea for $45, but finding 
it damaged, he was obliged to sell it at a loss of 10 
per cent. ; what did he sell it for ? 

5. Paid $12 for 16 yards of cloth ; what must it 
be sold for a yard to gain 25 per cent. ? 

G. A drover bought 60 sheep for $180, and Fold 
them at a loss of 20 per cent, on the cost ; what 
did he receive per head lor them ? 

7. A grocer bought 440 lemons for $12, and after 
throwing away 10 per cent, of them, lacking 4, as 
worthless, he sold the remainder so as to gain 33i 
per cent, on the cost of the whole ; what did he sell 
them for apiece ? *^ 

8. Bought 6 barrels of flour for $40; for what 
must it be sold a barrel to gain 5 per cent, on the 
cost ? 

9. If I buy eggs at 10 cents a dozen, how must 
I sell them to gain 30 per cent. ? 

10. A speculator bought a quantity of pork for 
>, and sold it at a loss of 7 per cent. ; with the 

proceeds he bought another quantity, upon which ho 
gained 20 per cent. ; what was his gain on the whole ? 

11. Bought hay at $14 dollars a ton, which was 
I£J per cent, less than the market price ; what was 

^e market price ? 
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88. 1. What is gained per cent, by selling clover 
seed for $6, that cost $4 ? 

Analysis. Uie whole gain is equal to the difference 
between $6 and $4, which is $2. Since $4 gain $2, or j- 
q/* itself^ equal to ^^y the gain will be 50 per cent. There" 
fore, Sfc. 

2. What per cent, is gained by selling pork for 
$7 a hundred weight, that cost $6 ? 

3. What will be gained by expending $500 for 
sugar, when it can be bought for 8 cents, and sold 
for 8^ cents a pound ? 

4. If I buy $300 worth of sheep, and sell them 
for $375, what do I gain per cent. ? 

5. Mr. C. bought a horse for $153, and sold him 
for $128 ; what per cent, did he lose ? 

6. A grocer bought eggs for 9 cents a dozen, and 
sold tliem for 12 cents ; what per cent, did he gain ? 

7. What per cent, is lost in buying corn at 50 
cents a bushel, and selling it at 45 cents ? 

8. ' If a house bring J of its value every 4 years in 
rent, what is the gain per cent, each year ? 

9. Bought a horse for 20 per cent, less than $150, 
and sold him for 10 per cent more than $150 ; what 
per cent, was gained ? 

10. A peddler bought oranges for 18 cents a dozen, 
and sold them for 2 cents each ; what per cent, did 
he gain ? 

11. A farmer refused to sell his barley for 75 
cents a bushel, and was afterwards obliged to take 
60 cents a bushel for it ; what per cent, did he lose ? 

12. Bougjit cotton cloth at 7J cents a yard, and 
sold it for 9 cents a yard ; what was the gain per 
cent. ? 

13. Sold damaged cloth so as to Ivi'^^i V v^^ ^N^a^ Nk 
cost; wJiatper cent. was\o^\.*l 
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84. 1. A tailor sold a coat for $24, by which he 
gained 20 per cent, on the first cost ; what was its 
cost ? 

Analysis. Since he gained 20 per centy or -J of the 
cost, $24 is f of the cost ; since $24 is %, ^ of $24, or $4, 
is -J of the cost, and $4 is -^ of 5 times $4, or $20. TherC" 
fore, Sfc. 

2. A hatter sold a hat for f 3J, which was 12J 
per cent, above cost ; what did it cost ? 

3. A jeweler sold a watch for $65, thereby gain- 
ing 30 per cent, on its cost ^ What was its cost ? 

4. A mechanic sold a carriage for $108, which 
was 10 per cent, less than it cost ; how much would 
he have received for it had he sold it so as to gain 
20 per cent. ? 

5. If 16J per cent, is gained by selling flour at 
$7 a barrel, what did it cost ? 

6. A merchant sold 2 barrels of sugar for $24 
each ; on one barrel he gained 20 per cent, and on 
the other he lost 20 per cent. ; did he gain or lose 
by the bargain, and how much ? 

7. A grocer bought coffee so that he could sell it 
for 18 cents a pound, and make a profit of 33J per 
cent. ; what did it cost him ? 

8. A man bought a horse and carriage ; he sold 
them both at 8 per cent, above cost, receiving $81 
for the horse, and $108 for the carriage ; what was 
the cost of both ? 

9. A fruit dealer sold pine-apples at 96 cents a 
dozen, thereby losing 4 per cent."; what did they cost 
apiece ? 

10. B sells a horse to C, and gains 12 J per cent. ; 
C sells liim to D for $118, and thereby gains 18 per 

cent ; how much did the horse co«.\. B \ 
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85. 1. Sold wheat so as to gain 16 cents on a 
bushel, which was 12J per cent, of what ?*-, cost ; what 
did it cost ? 

2. A broke? exchanged $150 at J per cent. ; how 
much brokerage did he receive ? 

3. A man, having a farm of 200 acres, sold 75 
acres of it ; what per cent, of the whole remains 
unsold ? 

4. What per cent, does William gain by selling 
apples at | of the cost ? 

6. If I buy stoves at $12 each, and sell them at 
8J per cent, profit, what will I gain on 1 stove ? 

6. If a broker buy $800 worth of bank stock for 
me, and charge ^ per cent, brokerage, how much 
will he receive ? ♦ 

7. Sold butter so as to gain f as much as it cost ; 
what per cent, was gained ? 

8. Mr. A. lends his money so as to receive a sum 
equal to ^ of it for its use ; what per cent, does he 
receive ? 

9. A brewer sends a person $520 with which to 
purchase barley, after deducting his commission of 4 
per cent. ; how much does he expend, and how much 
does his commission amount to ? 

10. The cost of building a town house, and paying 
collector's fees of 5 per cent., was $946 ; what was the 
cost of the house ? 

11. Hiram agrees to dig farmer P.'s potatoes for 
8 per cent, of what should be put into the farmer'^ 
cellar ; he digs 324 bushels ; how many bushels 
should be put into the cellar, and how many bushels 
should Hiram receive ? 

12. Bought $200 worth of dry goods, and $300 
worth of groceries ; on the dry goods I lost 20 per 
cent., but on the groceries I gam^^ \v> ^^"t ^<^\!i^.\ ^^ 
/ gadu or lose on my whole cap\\;a\., ^\A\vq^ tdnlOkv . 
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13. A merchant bought 40 bushels of grass seed, 
at the rate of 4 bushels for $6, and sold it at the 
rate of 5 bushels for $8 ; what was his whole gain, 
and what his gain per cent. ? t 

14. A drover bought 20 sheep for $50, and sold 
them so as to gain 20 per cent. ; how much did he 
receive a head for them ? 

15. A man bought 60 cords of wood for $200, 
and sold it at a loss of 5 per- cent. ; at what price 
did he sell it per cord ? 

16. If I buy rice at 4 cents a pound, ai>d sell it 
at 5 cents, what is my gain per cent. ? 

17. Sold a cow at auction for $18 that cost.$20 ; 
what was the loss per cent. ? 

• 18. A boy bought peaches at the rate of 3 for 2 
cents, and sold them at the rate of 9 for 7 cents ; 
what was his gain per cent. ? 

19. A tailor sold two coats for $26 each ; on one 
he gained 30 per cent., and on the other he lost 
80 per cent. ; did he gain or lose on both, and how 
much ? 

20. A music dealer sold a piano-forte for $230, 
which was 8 per cent, less than its value ; had he 
sold it for $300, what would have been his gain per 
cent. ? 

21. Two men buy a lot of pork together ; A fur* 
nishes $200, and B $150 ; their profits are $70 ; what 
is their gain per cent., and what is each one's share 
of the gain ? 

22. If a ton of hay is bought for 4 of the market 
price, and sold for 5 per cent, more than the market 
price, what per cent, is gained ? 

23. A person engaged in speculation sold out his 
interest for $2100, which was 30 per cent, less than 
twice as much money as he began with ; how much 

did liG begin with, and wlial nv.\^\\\^ ^^x\vi*l 
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8B« Interest is a sum paid for the use of borrowed 
money, or on demands after they become due. 

The Principal is the money lent, or the sum for which 
interest is paid. 

The Amount is the sum of the principal and interest. 

The Rate per Cent, is the sum paid for the use of 
$100 or 100 cents for one year. Thus, if $6 be paid for 
the use of $100 one year, the rate is 6 per cent, per 
annum. 

The interest on any sum for one year is always a certain 
number of hundredths of the principal. Thus, the interest 
of any sum for one year, at 5 per cent., is 5 hundredths 
(tAtj) or aV o^ ^^^ principal ; at 8 per cent it is 8 hun- 
dredths (tStj) or ^ of the principaL 

Practicality 30 days are considered a month, and 12 
months a year, in computing interest. When no time is 
named, one year is always understood. 

The rate of interest is established by law; and taking 
more than such mtes is termed usury. 

1. What is the yearly interest of $80, at 5 per cent. ? 

Analysis. Since the interest is 5 per cent, or -j-^, equal 
to -^ of the principal, the interest of $80 is t^ of $80, 
or $4. Therefore, S^c. 

Or thus : Since the interest of $1, or 100 cents, is 5 cents 
for one year, the interest of $80 is 80 iijnes 5 cents^ or 400 
tents, equal to $4.* 

2. What is the yearly interest of $200, at 6 per 
cent. ? 

3. What is the yearly interest of $125, at 4 per 
cent. ? 

4. What is the annual interest of $60, at 7 per 
cent.? 

5. What is the annual interest of $95, at 5 per 
cent. ? 

* The fiacHonal method is considered preferable in mental exercises. 

9 
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6. What is the annual interest of $26, at 10 per 
cent. ? 

7. What is the annual interest of $228, at 12J 
per cent. ? 

8. What is the annual interest of $96.32, at 6| 
per cent. ? 

9. What is the annual interest of $144.60, at 8J 
per cent. ? 

10. What is the annual interest of $400, at 15 
per cent. ? 

11. What is the annual interest of $500, at 7 
per cent. ? 

12. What is the annual interest of $120.80, at 7^ 
per cent. ? 

13. What is the annual interest of $1000, at 9 
per cent. ? 

14. What is the annual interest -of $150, at 3 per 
cent. ? 



87. 1. What is the interest of $150 for 3 years, 
at 8 per cent. ? 

Analysis. Since the interest for 1 year at 8 per cent, 
IS ^|.^, equal to /^, of the principal^ for 3 years it is 3 
times ^, or t?^, of the principal, ^r ^f $1^0 is $6, and 
5^ of $150 IS 6 times $6, or $36. Therefore, S^c. 

Or thus : Since the interest of $150 for 1 year at 8 per 
cent, is $12, (865) for 3 years it is 3 times $12, or $36. 

2. What is the interest of $30 for 2 years, at 5 

per cent. ? 

• 3. What is the interest of $50 for 4 years, at 6 

per cent. ? 

*4. What is the interest of $90 for 5 years, at 7 
per cent. ? 

5. What is the interest of $75 for 3 years, at 12 
per cent ? 
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6. What is the interest of $64.96 for 2 years, at 
6J per cent. ? 

7. A's note of $25 has been due 2 years ; what is 
the interest, at 6 per cent. ? 

8. Borrowed $300 for 3 years, at 7 per cent, ; 
what will be the interest ? 

9. What is the interest on a note of $46.50, for 6 
years, at 10 per cent. ? 

10. I owe two notes, one for $145, due in 2 years, 
at 5 per cent., and the other for $200, due in 3 years, 
at 6 per cent. ; what will be the sum of the interest 
that I must pay? 

11. What is the interest of $225 for 2 years, at 7 
per cent. ? 

12. What is the interest of $50 for 8 years, at 6 
per cent. ? 

13. What is the interest of $400 for 2 years, at 
&J per cent. ? 

14. Gave a note for $88.96, due in 3 years, at 6J 
per cent ; what will be the interest ? 

15. Gave a note due at date, for $45.50, but did 
not pay it until the end of 5 years ; what was the 
interest due, at 8 per cent. ? 



88, 1. At 8 per cent., what part of $1 equals 
the use of it for 3 years 9 months ? 

Analysis. Since there are 12 months in 1 year^ 9 
months is ^, or ^ of 1 year, and 3 years 9 months are equal 
to 3f, or ^ years. Since the interest of $1 for 1 year at 

8 per cent, is -j^^, equal to ^ of the principal, for 3 years 

9 months, it is 3^ times, or \^, of ^, eqiuxl to ^ of the 
principal, or $^. Therefore, ^c. 

2. At 6 per cent., what pari o^ ^\ ^ojaa^s* "^^ ^^iss^ 
of it for 2 years 8 months \ 
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3. At 5 per cent., what part of any sum equals 
the use of it for 2 years 6 months ? 

4. At 7 per cent., what part of any sum equals 
the interest of it for 1 year 8 months ? 

5. What part of any sum equals the interest of it 
for 3 years 2 months, at 4 per cent. ? 

6. What part of any sum equals the interest of it 
for 5 years 4 months, at 9 per cent. ? 

7. At 6 J per cent., for 8 years 4 months, what 
part of the principal equals the interest ? 

8. At 8 per cent., for 6 years 6 months, what part 
of the principal equals the interest ? 

9. At 7J per cent., for 2 years 11 months, what 
part of the principal equals the interest ? 

10. At 6 per cent., for 2 years 1 month, what part 
of the principal equals the interest ? 

11. At 10 per cent., for 4 years 10 months, what 
part of the principal equals the interest ? 

12. At 8 per cent., for 3 years 3 months and 18 
days, what part of the principal equals the interest ? 

Analysis. Since 30 days make a month, 18 days are 
M* ^^ f <?/^ ^ month ; and since 12 months make a year, 
1 month is ^ of a year ; ^ of 1 month is -J of ^V* 
or-^ofl year J and 3f months, equal to -^®-, is 18 times ^, 
or ^ of a year. Hence the interest of %\ for 3^^, or f J 
years, at 8 per eent.^ is -^^ of it. (885 -Kr. 1.) ITiere- 
fore, Sfc. 

13. Wliat part of the principal equals the inter- 
est, for 2 years 5 months and 10 days, at 6 per cent. ? 

14. What part of the principal equals the interest, 
for 1 year 8 months and 25 days, at 7 per cent. ? 

15. What part of the principal equals the interest, 
for 2 years 3 months and 6 days, at 6 per cent. ? 

16, Whefit part of the prii\c\p«i ea^wals the interest, 
for 2 /ears' 11 months and 6 doj^, ^\. ?> ^^^ ^\vV\ 
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17. At 7 J per cent., for 8 months 10 days, what 
part of the principal will equal the interest ? 

18. At 6 per cent., for 5 years 7 months arid 15 
days, what part of the principal will equal the 
interest ? 

19. At 8 J per cent., for 3 years 6 months and 
12 days, what part of the principal equals the in- 
terest ? 

20. At 7 per cent,, for 11 months 3 days, what 
part of the principal will equal the interest ? 

21. At 4 per cent., for 8 years 6 months and 15 
days, what part of the principal will equal the in- 
terest ? 



89, 1. What is the interest of $40 for 8 years 
4 months, at 6 per*cent. ? 

Analysis. 8 yeafs 4 months equals 3^, or A^ years; 
and the interest of any sum for ^ years, at 6 per cent, 
equals ^ of it. (88.) i of $40 is $8, the required in- 
terest Therejbre, ^c. 

Or thus : Since the interest of $1 for 1 year^ at 6 per 
cent., is 6 cents^ for $40 it is 40 times 6 cents, or $2.40, and 
for 3^ years it is 3^^ times $2.40, equal to $8. 

2. What is the interest of $160 for 2 years 10 
months, at 8 per cent. ? 

3. What is the interest of $80.40 for 4 years 2 
months, at 7 per cent. ? 

4. What is the interest of $240 for 1 year 9 
months, at 5 per cent. ? 

5. What is the interest of $120 for 6 years 8 
months, at 7i per cent. ? 

6. What IS the interest of $90 for 4 years 7 
months, at 4 per cent. ? 

7. Wliat is the interest of $500 fo\: 1<\ xassvNSJs^^^^ 
6 per cent, ? 
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8. What is the interest of $128 for 2 yeara 9 
months, at 6^ per cent. ? 

9. What IS the interest of $125 for 1 year 4 
months, at 7 per cent. ? 

10. What is the interest of $300 for 8 months, at 
6 per cent. ? 

11. What is the interest of $50 for 5 years 7 
months and 15 days, at 8 per cent. ? 

Analysis. The interest of any sum for 5 years 7 months 
and 15 daysy at 8 per ce7it., equals -^^ of it, (885 Ex. 12;) 
2^ of $50 is $2^, and ^j^ of $50 is 9 times $2J-, equal to 
$22^. Therefore, ^c. 

12. What is the interest of $75.60 for 4 years 5 
months arid 10 days, at 9 per cent. ? 

13. What is the interest of $50 for 6 years 4 
months and 24 days, at 5 per cent. ? 

14. What is the interest of $300 for- 4 years 7 
months and 15 days, at 8 per cent. ? 

15. What is the interest of $288 for 8 months 10 
days, at 7 J- per cent. ? 

16. Wliat is the interest of $1200 for 20 days, at 
6 per cent. ? 

17. What is the interest of $40 for 9 months 5 
days, at 4J per cent. ? 

18. What is the interest of $36.72 for 5 years 6 
months and 20 days, at 7 per cent. ? 

19. What is the interest of $120 for 2 years 1 
month and 6 days, at 12 J per cent. ? 

20. What is the interest of $24 for 11 months and 
20 days, at 15 per cent. ? 

21. What is the interest of $2000 for 18 days, at 
6 per cent. ? 

22. What is the interest of $1500 for 2 months 
aiid 24 daySy at 6 per cent, 'i 
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90, 1. What will be the amount of $60 for 2 
years 6 months^ at 6 per cent. ? 

Analysis. Since the interest is equal t9 ^ of the priu" 
cip(d, (885) and the amount is equal to the principal and 
interest^ it follows thaZ f J, the principal^ added to 2^, the 
interest, eqvMs f^-, the amount* -^ of $60 i* $3, and f J 
of $60 is 23 times $3, or $69, the amount. Therefore, ^c. 

Note. When more convenient, the interest may first be found, to 
which add the principal, and the result will be the amount. 

2. What is the amount of $36 for 4 years 2 
months, at 7 per cent. ? 

8. What will $120 amount to in 2 years 11 
months, at 8 per cent. ? 

4. What will $96.48 amount to in 3 years 4 
months, at 6 J per cent. ? 

5. What will $80.50 amount to in 6 years 8 
months, at 4| per cent. ? 

6. What will $20.25 amount to in 12 years, at 5 
per cent. ? 

7. What will $1500 amount to in 10 months, at 
10 per cent. ? 

8. What will $150 amount to in 6 months and 20 
days, at 6 per cent. ? 

9. What will $250 amount to in 9 months and 18 
days, at 7^ per cent. ? 

10. Wfiat is the amount of $480 for 1 year 10 
months and 25 days, at 5 per cent. ? 

11. What is the amount of $500 for 3 years 4 
months and 24 days, at 6 per cent. ? 

12. What is the amount of $240 for 2 years 7 
months and 6 days, at 7 per cent. ? 

13. What is the amount of $1000 for 6 years 1 
month and 6 days, at 4 per cent. ? 

14. What is the amount 0? ^Vift fet\^ ^^'^ss^'^ 
months and 20 days, at S pex cexvtA 
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91. 1. What principal in 3 years 9 months, at 
8 per cent., will give $90 interest ? 

Analysis. Since the interest for 3 years 9 months, at 8 
per cent., is ^ of the principal, (885) $90 must he ^ of 
the required principal. Since $90 is y^, ^ is ^ 6/"$90, or 
$30, and $30 is ^ of 10 times $30, or $300, the principal 
Therefore, Sfc. 

2. What principal, in 1 year 8 months, at 9 per 
cent., will give $36 interest? 

3. What principal in 11 months, at 6 per cent., 
will give $22 interest ? 

4. What principal in 7 months 15 days, at 8 per 
cent., will give $40 interest ? 

5. A rents a store to B for the yearly rent of $300, 
which is 12 per cent, of its cost ; what did it cost ? 

6. A gentleman bought 6 horses, for which he paid 
a sum of money which in 2 years 6 months, at 4 per 
cent., would have given him $90 interest; what did 
he pay apiece for the horses ? 

7. A person deposits | of his money in the bank, 
which brings him an annual income of $1600, at 10 
per cent. ; the remaining | he invests in business 
which yields him 20 per cent, profit; what are his 
entire capital and his yearly income ? 

8. Two persons engaged in trade ; A furnished 
of the capital, and B f ; at the end of 3 years and 
months they found that they had made a clear profit 
of $5000, which is 12J per cent, per amium on the 
money invested ; how much capital did each furnish ? 

9. A capitalist invested | of his money in railroad 
stock, which depreciated 5 per cent, in value ; the 
remaining ^ he invested in bank stock, which at the 
end of 1 year had gained $1200, which was 12 per 
cent of the investment ; what was the whole amount 

of his capital^ and what was Am eu^kt^ \o^ o^ ^^\x\ 
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||^9f. 1. What principal will, in S years 4 months, 
at 5 per cent, amount to 



Analysis. Since the interest for 3 years 4 months, at 5 
per cent, is ^ of the principal, (88,) the principal |, added 
to the interest ^, equals^ the amount J ; hence $700 is J 9/ 
the principal Since $700 is i, i is | of $700, or $100, 
a/Mi $100 is i 0/ 6 ^/mcs $100, or $600. Therefore, ^c. 

2. What principal in 5 years, at 6 per cent., will 
amount to f 1300 ? 

3. What principal in 1 year 6 months, at 8 per 
cent., will amount to $280 ? 

4. What principal in 4 years 2 months, at 3 per 
cent., will amount to $630 ? 

6. What principal in 10 years, at 7 per cent., will 
amount to $340 ? 

6. What principal in 9 months, at 10 per cent., 
will amount to $172 ? 

7. What principal in 18 months, at 4 per cent., 
will amount to $530 ? 

8. The amount due on a bond and mortgage is 
$2900, it having been on interest 7 years 6 months, 
at 6 per cent. ; what was the principal ? 

9. Two men bought 200 acres of land, and at the 
end of 2 years sold it for $1500, which was an ad- 
vance of 12 J per cent, per annum on its cost ; what 
did it cost an acre ? 

10. A man invested ^ of all he was worth in the 
lumber trade, and at the end of 2 years 8 months 
sold out his entire interest for $3100, which was a 
yearly gain of 9 per cent, on the money invested ; how 
much was he worth when he commenced trade ? 

11. A's money is to B's as 2 to 3 ; if J of A's 
money be put at interest for 3 years 9 months, at 
10 per cent., it will amouut to ^^^^i \ \v3sr ^^csiiiS:^ 
money has each ? 
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. 93. 1. In what time, at 6 per cent., will $60 

gain $15 interest ? 

Analysis. Ute gain, or interest, is ^^, or ^ ofthepriiu 
cipal, equcd to 25 per cent, of the principal. {TTj Ex. 7.) 
J^,a given principal gain 5 per cent, in 1 gear, it will rc- 
quire as mang gears to gain 25 per cent* as 5 per cent, is 
contained times in 25 per cent., or 5 gears. Therefore, S^c. 

Or thus : Since $60 in 1 gear, at 5 per cent., will gain 
$3 interest, it will require as mang gears for $60 to gain 
$15 interest, as $3 is contained times in $15, which is 5 
times. 

2. How long will it take $120 to gain $24 interest, 
at 6 per cent. ? 

3. In what time will $500 gain $35, at 7 per 
cent. ? 

4. In what time will $120 gain $40, at 10 pei 
cent. ? 

5. In what time will $80 gain $6, at 3 per cent. ? 

6. In what time will $800 gain .$84, at 7 per 
cent. ? 

7. In what time will $160 gain $20, at 6^ per 
cent. ? 

8. In what time will $49 gain $12.25, at 5 per 
cent. ? 

9. In what time will any given principal double 
itself at 4 per cent. ? 

Analysis. Since, to double itself, ang sum of moneg 
must gain 100 per cent., at 1 per cent., it will require 100 
gears, at 4 per cent., ^ of 100 gears, or 25 gears. There'' 
fore, S^c. 

10. In what time will a given principal double it- 
self at 5 per cent. ? 

IJ. In what time will a given ipravicv^l double it- 
self at 7 per cent. ? 
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12. In what time will a given principal double it- 
self at 6 per cent. ? 

13. In what time will a given principal double it- 
self at 10 per cent. ? 

14. In what time will $500 double itself, at 12J 
per cent. ? 

15. In what time will $175 double itself at 20 per 
cent. ? 

16. In what time will a given principal treble it- 
self at 5 per cent. ? 

Analysis. A given principal will treUe itself at 1 per 
cent, in 200 years ; at 5 per cent, in \ of 200 years^ or 40 « 
years. 

17. In what time will $100 treble itself at 6 per 
cent. ? at 7 per cent. ? at 8 per cent. ? at 10 per 
cent. ? 



re- 



94. 1.. A man loaned $75 for 4 years, and 
ceived $18 interest ; what was the rate per cent. ? 

Analysis. Since the gain, or interest, for 4 years, is 
^|, or -^^ of the principal, for 1 year it is ^ of ^^, or -jj^ 
of the principal, equal to 6 per cent, IVierefore^ S^c. 

Or, thus : At 1 per cent,, the interest of $1 for 4 years is 
4 cents, and of %lb it is lo times 4 cents, which are 300 
cents, equal to $3. Since $3 iMerest is 1 per cent, of %lb 
for 4 years, $18 interest is as many per cent, as $3 is 
contained times in $18, Ivhich is 6 times, equal to 6 per 
cent, 

2. At what per cent, will $200 gain $49 interest 
in 8 J years ? 

3. At what per cent, will $60 gain $26 interest -in 
4^ years ? 

4. At what per cent. Nvill %^Q ^^\w %^ \^ ^ 
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5. At what per cent, will $12 gain $5 in l(r 
years ? 

6. At what per cent, will $400 gain $55 interest 
in 2J years ? 

7. At what per cent, will $150 gain $44 interest 
in 3f years ? 

8. At what per cent, will $125 gain $37.50 interest 
in 5 years ? 

9. At what per cent, will $800 gain $75 interest 
in 1 year and 3 months ? 

10. At what per cent, will $180 gain $45 interest 
in 3 years and 9 months ? 

11. At what per cent, will $1250 gain $312.50 
interest in 2 years 6 months ? 

12. At what per cent, will $2500 gain $200 in- 
terest in 1 year and 4 months ? 

13. At what per cent, will a given principal double 
itself in 5 years ? 

Analysis. Since a given principal must gain 100 per 
cent, to double itself in 1 year^ to double itself in 5 years will 
require ^ o/* 100 per cent,^ or 20 per cent. Therefore, S^c. 

14. At what per cent, will a given principal double 
itself in 10 years ? 

15. At what per cent, will a given principal double 
itself in 12 years 6 months ? 

16. At what per cent, will $200 double itself in 4 
years ? 

17. At what per cent, will $100 double itself in 8 
years ? 

18. At what per cent, will $150 double itself in 

15 years ? 

19. At what per cent, will $500 double itself in 

16 years 8 months ? 

20, At wliat per cent. w\\\ %1T5 double itself in 
2 years 6 months ? 
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0«S« The present worth of a note payable at a future 
time is such a sum as, put at interest at the given rate per 
cent, until it becomes due, will amount to the face of the 
note. 

Discount is an allowance made for the payment of money 
before it becomes due, and is obtained by subtracting the 
present worth from the (fiven sum or face of the note^ 

1. What is the present worth of |180 payable in 
3 years 4 months at 6 per cent. ? 

Analysis. Since the interest for 3 ^ears 4 months at 
6 per cent, is \ of the principal, (885) the amount, $180, 
is equal to the principal^ -|, added to the interest, \, equal to 
f of the principal. Since $180 is f of the principal, i of 
$1*80, or $30, is i, and $30 is i of 5 times $30, or $150. 
Therefore, S^c, 

Note. The dtscount is the dtfferetice between ^180 and $16B, which 
is $30. 

2. What is the present worth of a note for $36.90, 
payable in 2 years 6 months, at 6 per cent. ? 

3. What is the present value of a note for $54, 
due in 5 years, and bearing interest at 7 per cent. ? 

4. What is the present value of a debt of $124.40, 
due in 4 years 2 months, at 8 per cent, interest ? 

6. What is the discount of $2100, due in 1 year 
3 months, at 4 per cent. ? 

6. What is the discount on a note of $560, paya- 
ble in 2 years, at 6 per cent, interest ? 

7. What is the diflference between the interest and 
the discount of $130, due 10 months hence, at 10 
per cent. ? 

8. A man, having a span of horses for sale, offered 
them for $480 cash in hand, or a note of $650 due 
in 1 year 8 months without interest. The buyer 
accepted the latter offer ; did tl\ei %^V\et ^gKca. ^st\s5i^^ 
by bis offer, and how mucVi, «JiW^\w^ ^^ ^s^ss^^ *^^ 

be wortli 6 per cent, t 
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96, 1. B sold a horse for f of 1| times the 
cost ; what was the gain per cent. ? 

2. A cow purchased for $28 in the spring was sold 
for $21 in autumn ; what was the loss per cent. ? 

3. An old lady bought 30 apples of John at the 
ftite of 2 for a cent, as many more of William at the 
rate of 3 for a cent, and sold the whole at the rate 
of 5 for 2 cents ; did she gain or lose, and at what 
rate per cent. ? 

4. Did she gain or lose on the purchase made of 
John or William, and at what rate per cent, on the 
amount of the purchase ? 

6. A hogshead of molasses was bought for $20 ; 
11^ per cent, of it leaked out ; how must the re- 
mainder be sold per gallon to gain 40 per cent, on 
the cost ? 

6. A manufacturer sold 2 machines for $391 each ; 
on one he gained 15 per cent., on the other he lost 
16 per cent. ; did he gain or lose on the sale of both, 
and how much ? 

7. How much wheat must be taken to mill, that 
6 bushels may be retained after giving toll of 6 
pounds per bushel, or 10 per cent, for grinding ? 

8. A man brought home 1500 feet of lumber after 
giving Sl^ per cent, of the whole for sawing ; how 
much lumber did he have sawed ? 

9. A farmer sold 2 horses for $150 apiece ; on one 
he gained 25 per cent., on the other he lost 26 per 
cent. ; did he gain or lose on both, and how much ? 

10. For hulling barley, 36 per cent, is taken for 
pay ; at this rate, how many bushels must be taken 
that 32 bushels be returned after hulling ? 

11. In a school district $57 was to be collected 
for teacher's wages ; the collector was to have 5 per 
cent on all moneys collected •, how much must he 

collect to pay his fee and t\\Q t^^c\i<ix1 
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12. Hov\ much plaster must A have ground, to 
bring home 14 tons, after the miller has taken 12J 
per cent, of all he has ground ? 

13. In how many years, at 6 per cent., will a 
given principal amount to the same as\it would at 7 
per cent, in 3 years ? 

14. At what rate per cent, in 12 years will a given 
principal amount to the same as at 7 per cent, for 8 
years ? 

15. A farm rents for $500 a year, which is 6^ per 
cent, on the purchase money, at $40 per acre ; how 
many acres in the farm ? 

16. Mr. Jones paid $44 interest on a note running 
4 years 4 months and 24 days, at 5 per cent. ; what 
was the face of the note ? 

17. A's note of $200 was given for a carriage ; 5 
years 7 months and 6 days afterwards, $256 was 
given for the note ; what rate per cent, was paid ? 

18. A note of $300 on interest at 6 per cent, was 
given for a span of horses ; when the note was taken 
up, $330 was paid for it ; how long did it run ? 

19. B, on being asked how much he owed for his 
farm, replied, " I pay 9 per cent, on the debt ; if I 
paid but 7 per cent., it would be $60 in my favor 
yearly." What did he owe ? 

20. If Aaron had purchased his horses for 5 per 
cent, less than he did, they would have cost him $190 ; 
how much did he pay for them ? 

21. If I had purchased my farm for 6 per cent, 
less than I paid for it, it would have made a differ- 
ence in the purchase money of $120 ; what did the 
farm cost me ? 

22. A speculator sold wheat for 90 cents a bushel, 
and in so doing lost 10 per cent. ; what should he 
have sold it for, to have gained 15 per cent. I 

23. A nurseryman sold a^^\<i \x<i<^^ ^H. "^^ ^"^ 
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thousand, and cleared -| of his receipts ; what per 
cent, profit did he make? 

24. B pays $400 a year for the use of 100 acres 
of land, gi\1ng 8 per cent, of its value ; what is it 
worth per acre ? 

25. I bought a stock of goods for $800, and paid 
$15 for store rent, $85 for clerk hire, and sold them 
at the end of 6 months ; what per cent, must be 
made on the goods to cover expenses ? 

26. In how many years will a man, paying inter- 
est at 7 per cent, on a debt for land, pay the amount 
of the debt in interest ? 

27. A. bought a farm for $3000 ; he reahzed $700 
from the sale of wheat, $200 from corn and barley, 
and $100 from fruit, and then sold the farm at a dis- 
count of 25 per cent. ; did he gain or lose, and how 
much ? 

28. B bought a horse for $60, then sold him for 
$100, and repurchased him for $80 ; what was the 
gain per cent, on the original investment ? 

29. A milkman sold milk for 4 cents a quart, by 
which he cleared J of the receipts ; but milk becoming 
scarce, he sold for 5 cents ; what per cent, did he 
make at the latter price ? 

30. A walked 5 per cent, of a journey of 800^ 
miles ; 20 per cent, of the remainder he rode in the * 
stage, and the rest of the way in the cars ; how far 
did he ride in the cars ? 

31. A mechanic sold a buggy for $54, and gained 
20 per cent. ; he then sold another for $54, and lo^t 
10 per cent. ; did he gain or lose, and how much ? 

32. A dealer sold a melodeon for $190, and lost 
6 per cent, on it ; he then sold another for the same 
money, but made enough to balance the loss on tho 
Grst ; what per cent, did he make on the second ? 
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CHAPTER IX. 

MISCELLANEOUS EXAMPLES. 

97. 1. A gentleman, owning | of a vessel, sold 
I of his share ; what part of the vessel does he still 
own? 

Analysis. Since he sold j of his share^ he would have J 
left, and i of ^ is -J. Therefore, ^c, 

2. A man, owning ^ of a share in the Central Rail- 
road, sold f of it ; what part of a share has he left ? 

3. A man, having ^ of a barrel of flour, gave J 
of it to .a poor neighbor; what part of a barrel has 
he left ? 

4. Harry, having | of a dollar, gave | of it for a 
knife ; what part of a dollar has he left ? 

5. A man sold a watch for $18, which was | of 
what it cost him ; how much did he lose ? 

6. A grocer Eold a quantity of cheese for $45, 
. which was | of what it cost him ; how much did he 

gain? 

7. A threshing machine was sold for $120, at a 
sacrifice of | of the cost ; what was the loss on it ? 

8. Henry having lost | of his money playing cards, 
lent J of the remainder, when he found he had $22 
left ; how much had he at first ? 

9. A horse was sold for $80, which was |^ of | of 
twice the cost ; what was lost on the horse ? 

10. A man bought a wagon for $54, which was i- 
of twice as much as he sold it for ; what did he gain r 

11. Homer had 15 marbles, which was 4 of 3 
times as many as Henry had ; how many had Henry ? 

12. Thomas gave 4 cents for a top, which was f 
times ^ of what money he had ; how many marbles.^ 
st 2 for a cent, could he buy mWv ^\i?>X V'^V^^NsKsA 

10 
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13. A farmer, after selling | of his flock of sheep, 
had 20 left ; how many had he at first ? 

14.^ A pole was standing | of its length in the air, 
f of the remainder in the water, and 8 feet in the 
mud ; how many feet in the air 4 

15. If from my age you take | and |- of my age, 
the renaainder will be 4 years ; how old am I ? 

16. If to f of the cost of A's coat^you add $12, 
the sum will be $20 ; what was the cost of the coat ? 

17. A drover, being asked how many sheep he 
had, replied, " If to \ my number you add 80 sheep, 
the sum will be 5 more than 3 times my number ; " 
how many had he ? 

18. John and James ,play at marbles ; John wins 
16, which is |^ of twice as many as James now has ; 
when they began, | of John's equaled f of James's ; 
how many had each when they began ? 

• 19. \ of Herbert's age, increased by 10 years, 
equals \\ times his age ; how old is he ? 

20. A cow cost $40 ; | of this sum was ^2^ of 2f 
times \ of the cost of a horse ; wliat was the cost of 
the horse ? 

21. A. was 25 years of age when he was married, 
and his a,ge was |- times \ of his wife's age ; how old 
was she ? 

22. A post-office was robbed by a clerk, who took 
I of the money in the drawer ; when he was arrested, 
he had made away with | of it, and had $10 left ; 
liow much was in the drawer at first ? 

23. A's farm cost $1500 ; f of this is | of 4 times 
the cost of the barn ; what did the barn cost ? 

24. At the battle of Long Island, the Americans 
lost 500 men ; | of this nuinber was \ of ^^^ of their 

.force ; how many men had they in the field ? 

25. At Ridgefield, 100 Americans were killed ; \ 
of the slain was 7.]- times ^-^^^ ^^^ft ^^^^ wi dwt^j \ 

Aow many on duty"? 
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26. Tlie American loss at the battle of Trenton, 
in killed, frozen, and wounded, was 60 men ; f of 
this number was 2| times -j^^ of the number en- 
gaged ; how many men in the engagement ? 

27. At the assault ou Quebec, the Americans had 
100 killed ; ^ of tliis number was 6 more than 1| times 
^ff of the men sent; how many men were in the detach- 
ment ? 

28. The American loss in the battle of Port Royal 
Island was 30 men ; 2J times this number was S^ 
times jV of the number in the field ; how many in 
the field ? 

29. At Germantown, the American loss, in slain, 
wounded, and prisoners, was 1200 ; | of this num- 
ber was 8^ times yjy of -^ of the army, lacking 1000 
men ; how many in the army ? 



98. 1. Divide 28 into two numbers that shall 
be to each otlier as 6 to 2. 

Analysis. Since the numbers are to each other as 5 to 
2, the given svm must be divided into 7 equal parts^ and 5 of 
those parts will equal one of the numbers^ and 2 of them the 
other ; the numbers will be ^ of 2S and f of 28, eqticd to 20 
{md 8. Thereforey SfC> 

* 

2. Two men bought 40 bushels of potatoes ; one 
paid $6, and the other f4 ; how many bushels should 
each have ? 

8. Two travelers, 49 miles apart, approach each 
other ; one travels 4 miles an hour, the other 8 miles 
an hour ; how many miles will each travel ? 

4. A and B hired a horse and buggy for f25 ; A 
used it 3 weeks, B 2 weeks ; what should each pay ? 

5. Two men hired a pasture fox t>^^\ ^w^ v^'^^ 
6 cowSf the other put in ^ eow^ \ Ni\NaX» '^^^^^^ ^«^^ii«!^ 

pajr? 
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6. Two men hired a field for $12 ; one put in 2 
horses for 2 weeks, the other two horses for 4 weeks ; 
what should each pay ? 

7. John had 9 cents, and Jay had 7 ; they gave 
them all for 32 figs ; how many should each of them 
have ? 

8. A and B enter into partnership ; A invests f 10 
for 6 months, B invests $5 for 8 months ; they gain 
$45 ; what is each man's share of the gain ? 

9- A, B, and C bought a horse ; A paid $5 as 
often as B $4 and C $3 ; they gained $24 in selling 
him ; what is each man's share of the gain ? 

10. Three men agree to mow a field for $40 ; A 
sends 2 men three days, B sends 3 men three days, 
sends 2 men two and a half days ; what should 
each receive ^ 

11. A, B, and C traded in company; A put in 
$30, B $50, and C such a sum that he took $10 of 
the $42 gained during the year ; what was the gain 
of A and B, and what C's slock \ 

12. An ignorant partner, who furnished $500 of a 
capital of $800, on which $240 had been gained, 
took $145 for his share of tlie profits ; did he gain 
or lose, and how much ? 

13. Two men paid $11 for the use of a pasture; 
the first put in 5 calves, the second 4 colts ; what 
should each pay, provided 2 colts consume as much 

as 3 calves ? 

14. A, B, and C hire a field for $42 ; A puts in 6 
cows, B 3 cows, and C pays J of the rent ; how much 
must A and B pay, and how many cows does C 

put in ? 

15. Three men paid $56 for a pasture ; the first 
put in 9 oxen, the second 8 cows, and the third 10 
calves; what should each pay, if 4 cows eat as much 

as 3 oxen^ and 5 calves as mvidY ^-a ^ ^q\n^\ 
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16. Mary and Melissa wrote 60 lines in a copy- 
book ; Mary wrote ^ as many lines as Melissa ; how 
many lines did each write ? " 

17. A gardener gave 24 pears to some school 
children, giving each girl 4 pears, and each boy 8 ; 
the boys received as many pears as the girls; how 
jaany children were there ? 

18. A father divided $96 among his two sons and 
3 daughters, giving each son ^ as much as each 
daughter ; how much did each receive ? 



99. 1. Three boys have 76 marbles; the second 
has 2 more than the first, and the third has 6 more 
than the second ; how many has each ? 

2. James, Henry, and Joseph, together, have 72 
apples; Henry has 2 more than James, and Joseph 
2 more than Henry ; if each had no more than 
James, how many would all have ? 

3. If each had as many as Joseph, how many 
would all have ? 

4. How many must Joseph give James that each 
may have the same number ? How many has each ? 

"* 5. A, B, and C built a warehouse for $600 ; B 
paid $100 more than A, and C paid as much as A 
and B ; how much did each pay ? 

6. William bought a rifle, a watch, and a drum, 
for $42 ; for the rifle he gave twice as much as for 
the drum, and for the watch twice as much as for 
the rifle ; what did he give for each ? 
^. A span of horses, wagon, and harness cost 
$225 ; the difference between the cost of the horses 
and wagon was 1^ times the cost of the harness, 
and the cost of the horses was 4 times the cost of the 
harness ; what was the cost of e^^lv'tV 

8. B traveled 114 m\\es \\\ ?> $Il^i^% ^^ '^^t'^ ^"^ 
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he traveled ^ as far as on the last 2 days, and the last 
day J as far as on the first two days ; how far did he 
travel each day ? ^ 

9. A laborer in one week dug 5 rods more than 
i" the length of a ditch, and the next week he dug the 
remaining 20 rods ; how long was the ditch ? 

Analysis. Since he dug 5 rods more than ^ of the 
ditch the first week, the remainder, 20 rods, increased by 5 
rods, must equal ^ the ditch ; 20 rods + 5 rods = "2^ rods^ 
which is ^ of twice 25, or 50 rods. Therefore, S^c. 

10. A farmer, owing a store debt, paid at one 
time $10 more than | of it, at anotlier $20 more 
than I of the remainder, and gave a note of $20 for 
the balance of the debt ; what was the amount of 
the debt ? 

11. Arthur gave 2 more than |- of his pennies for 
a top, l*more than ^ of the remainder for a whip, 
and had 4 left ; how many pennies had he at first ? 

12. A grocer, selling beer, drew ^ a gallon more 
than J the contents of a keg one day, the next day 
he drew ^ a gallon more than ^ of the remainder, 
and the third day, when he went to draw, he found the 
keg was empty ; how many gallons in the keg at first ? 

13. A and B have $55 ; ^ of A's money equals | 
of B's ; how many dollars has each ? 

Analysis. Since ^ of As money equals \ of Bsj 2 
halves, or all of A's, will equal 2 times i^or ^ of B's ; then 
A has 6, and B 5 equal parts of the money, and both hate 
11 parts ; y^ 9f ^^^ ** $^^ ^^ ^ part; 6 times $5 are $30, 
or As share ; and 5 times $5 are $25, or B*s share. There* 
fore, S^c. 

14. If 34 apples be divided between John and 
Mary, so that ^ of John's iu^l^ eo^'aX \ q>^ Mary's^ 

iow many will each have *^ 
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15. A tad B have together 83 sheep ; f of A's 
flock, increased by 8 sheep, is equal to B's flock ; how 
many sheep has each ? 

16. If 10 cents be taken from 4 of Mary's money, 
the remainder will be equal to Susan's ; the girls, 
together, have 39 cents ; how many cents has each ? 

17. Homer has 3 marbles more tlian Silas, and -| 
of Homer's marbles equal f of Silas's ; how many 
has each ? 



100* 1. One man will drink a gallon of beer in 3 
idays ; another will drink a gallon in 4 days ; how long 
will a gallon last both of them ? 

2. Julia can do the washing in 7 hours ; with 
Jane's assistance she can do it in 4 hours ; in what 
time can Jane do it ? 

3. Two boys can pitch a quantity of hay in 5 
hours ; the first can do it in 9 hours ; in what time 
can the second do it ? 

4. A cistern can be emptied by 2 pipes in 3| 
hours, but 1 pipe will empty it in 7| hours ; in how 
many hours will the other empty it ? 

5. A can make a vest in | of a day, B in |, and C 
in 4 of a day ; how many more vests can A and B 
make in a day than C can ? 

6. Susan can knit a pair of mittens in |- of a 
day, and Sarah can knit a pair in | of a day ; how 
many pairs can both knit in a day ? 

7. What part of a day must Sarah assist Susan 
that Susan may complete 2 pairs ? 

8. What part of a day must Susan assist Sarah 
that Sarah may complete 3 pairs ? 

9. Jason can hoe 10 rows of corn in | of an 
hour, and Jesse can hoe tlvem m\^^ ^w\vss^^\'>kw 
what timG can both togettvex \iO^ W\^\£A 
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10. In what time can Jason hoe what remains 
after Jesse has hoed ^ an hour ? 

11. In what time can Jesse hoe what remains 
after Jason has hoed ^ of an hour ? 

12. How many rows can both hoe in 1 hour ? 

13. A and B can clear a field in 16 days ; with 
the help of C they can do it in 9 days ; in how many 
days can C do it ? 

14. A and B can dig a well in 6 4ays, A and C in 
8 days, and B and C in 9 days ; in how many days 
can each dig it, working alone ? 

15. In how many days can they do it working 
together ? 

16. Patrick, Peter, and Philo can dig 40 rods of 
ditch in 10 days ; Patrick and Peter can do it in 15 
days ; Peter and Pliilo can do it in 13 J days ; in how 
many days can Patrick and Philo dig 28 rods ? 

17. How long will it take each man to dig 30 rods ? 

18. Henry and Harlan can cut a field of corn in 
days ; Harlan's day's work exceeds Henry's by i 
Henry's ; in how many days can each cut the field r 

19. Three men can do a piece of work in 10 days ; 
the first does f as much as the second, the third does 

as much as the first and secor.d; in how many 
lays will each do it ? 

20. In how many days will the first and second 
doit? 

21. In how many days will the first and third do it ? 

22. In how many days will the second and third 
doit? 

23. A, B, and C can do a piece of work in 8 days ; 
B and C can do it in 12 days, and A and B in 10 
days ; in how many days can each, working separately, 
doit? 

24. A cistern can be disdiaxg^d by 3 pipes in 4 
hours; the first and second p\pe^ViS\.^\^^^^^N^\sji 
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8 hours ; the first and thu'd in 6 hours ; in what time 
will each pipe discharge it ? 

26. Three men can trench a field in 10 days ,* A 
and B can do it in 20 days ; B and C can do it in 15 
days ; in how many days can A and C trench the 
same field ? 

26. A barrel of flour would last a brother, sister, 
and servant 30 days ; when the brother was absent 
it would last 60 days ; when the sister was absent it 
would last 45 days ; how long would it last the sister 
after all had used from it 20 days ? 



101. 1. Benjamin, meeting some beggars, gave 
each of them 5 cents ; had he given them 7 cents 
apiece, it would have taken 8 cents more ; how many 
beggars were there ? 

Analysis. Since 2 cents was the increase paid to 1 
beggar, and^S cents the increase paid to all, there were as 
many beggars as 2 is contained times in 8, which is 4 times* 
Therefore, S^c. 

2. Edward gave 6 plums to each of his playmates, 
and had 9 remaining ; had he given each of them 8, 
he would have had but 1 left ; how many playmates 
had he ? 

3.' Three times a certain number is 15 less than 6 
times the same number ? what is the number ? 

4. Susan, purchasing calico, found that if she 
took that at 8 cents a yard she would have 11 cents 
left ; but if she took that at 12 cents a yard she 
would need 17 cents to pay for it ; how many yards 
did she want ? 

6. 4 times a number is 15 less than 6J times the 
same number ; what is the number ? 

6. John, being asked how maiv^ \»ax\s\ft.'5. \sfti Va.^^ 
replied, " f of them excee^i \ ol \5cv^\siV^ ^:" ^^^^^ 
msLuj had he ? 



154 ' INTELLECTUAL ARITHMETIC. [101; 

7. 5^ times a number is 21 greater than 3| times 
the same number ; what is the number ? 

8. If 24 chestnuts be divided among some boys, 
giving 4 apiece to | of them, and 2 apiece to the 
others, how many boys are there ? 

Analysis. Si7ice one hoy received 4 chestnuts as often 
as another received 2 chestnuts, % hoys received 6 chestnuts ; 
there were as many times 2 hoys as 6 is contained times 
in 24, which is 4 ti/nes, and 4 times 2 hoys are 8 hoys. 
Therefore, S^c. 

9. Mary gave her chickens 26 grains of corn ; f 
of them had 6 grains each, the others but 3 each ; 
liow many chickens had she ? 

Note. The above gives the following question ; — 

10. 5 times f of a certain number, plus 3 times J 
of the same number, is 26 ; what is liie number ? 

11. A class received 29 merit marks ; ^ of them 
received 5 apiece, ^ of the remainder 3 apiece, f of 
the remainder 2 apiece, and the rest 1 apiece ; how 
many scholars in the class ? 

12. 26 melons were stolen, J of the party getting 
4 each, the rest 3 apiece, except 2, who obtained but 
2 apiece ; how many were there in the party ? 

Analysis. Had the last 2 ohtained 3 each, there would 
have heen 28 melons ; then 4 times ^ of a numher, plus 3 
times i of the same numher, or J, would equal 28. Since 
28 is i of a numher, ^ of 2^, or 4, is ^, and 4: is ^ of 2 
times 4, or 8. Therefore, S^c. 

13. 4 times J of a number, plus S^ times the 
same number, is equal to 28 plus 5 ; what is the 
number ? 

14. Henry said that 4 years more than ^ of his 
age^ increased by 6 times \ of it, and that sum by 4 

times ^ of his age less 4,*\fou\0L xaska \Xvi ^nvxsl ^^ 
fears; bow old was lie 1 
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15. A drover paid $5 a head for J of his flock, 
a head for as many more, $3 a head for ^ of the 
remainder, and $2 a head for the rest ; the' flock cost 
$115 ; how many sheep had he ? 

16. A grocer received $10 for a lot of baskets ; 
for J of them he liad 6 dimes each, for ^ of the re- 
mainder phis 3, 4 dimes each, for J of the rest plus 
2, 3 dimes each, and for tlie rest 2 dimes each ; how 
many baskets did he sell ? 

17. 5 times Henry's age is 3 more than 4 times § 
of it increased by 6 times ^ of it ; how old is he ? 

Analysis. 5 times Henrrfs ojge equals -K^^, 4 times § of 
it, plits 6 times ^ of it, equals -^^ and Jj^ less ^ equals ^ 
of it, wfiich, according to the conditions of the question, is 
3 ; and 3 is i of 3 times 3, or 9. Therefore, Sfc. 

18. 6 times a number is 4 less than 7 times | of 
it, plus 5 times \ of the same number ; what is the 
number ? 

19. Bridget, wishing to get a certain number of 
pound? of meat, found, if she took beef at 5 cents, 
she would have 4 cents left ; if pork at 7 cents, she 
had not money enough to pay for it ; and therefore 
she took J of the quantity in beef, the rest in pork, 
and paid for it ; how many pounds did she get ? 

20. Pour times a number is 6 greater than 5 times 
^ of the same number ; what is the immber ? 

21. A farmer, wishing to buy a flock of sheep, 
found, if he paid $2 a head, he would have $60 left j 
if he paid $5 a head, he had not enough to pay for 
them ; if he took ^- the number at each price, he 
could just pay for them ; how many sheep would 
his money buy ? 

22. Twice | of a number equals the number plus 
8 ; what is the number ? 
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14I9. 1. Tlie Slim of two numbers is 27 ; their 
diflference 5 ; wliat are the numbers ? 

Analysis.^' Since 27 is the sum of two numbers whose 
difference is 5, 27 less 5, or 22, would be twice the less num- 
h-r ; ^ of 22 is 11, the less number, which increased by o 
tquals 16, or the greater number. Therefore, S^c. 

2. James and John together have 19 peaches ; 
John has 3 more than James ; how many has each ? 

3. Hobart has 9 marbles more than-Herbert, and 
together they have 31 ; how many has each ? 

4. Two men are 37 J miles apart, and travel 
toward each other ; when they meet, one has trav- 
eled 5^ miles more than the other ; how far has 
each traveled ? 

5. Horace, finding he had 5 more apples than 
Homer, gave him 3, when they together had 21 ; 
how many had each then ? 

6. Mary has twice as many berries as Martha, and 
together they have 12 quarts ; how many quarts has 
each ? 

7. A farmer had 47 sheep in two fields ; in one 
field there were 5 more than twice as many as in the 
other ; how many were there in each field ? 

8. There are 54 bushels of corn in two bins ; in 
3ne bin there are 6 bushels less than half as many as 
there are in the other ; how many bushels in each ? 

9. A man bought a watch and chain for $96 ; the 
watch cost $4 less than 3 times the cost of the chain ; 
what was the cost of each ? 

10. Hiram and Harvey built wall 11 days ; Hiram 
received 2 dimes a day more than Harvey, and they 
both received $25.30 ; what did each receive, and 
how much per day ? 

11. The sum of A's and B'e ^^<i^ as 60 years ; 6 
fears ago, A's age was ^ o? ^"^s \ ^\i^\» ^^^ XJwevc ^'^j?. 

now ? 
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12. A horse and cow cost $124 ; the horse cost 
14 more than 3 times the cost of the cow ; what was 
the cost of each ? 

18. A farmer paicf $24 for a colt and cow ; ^ the 
cost of the colt, multiplied by ^ the cost of the cow, 
equaled the cost of the cow ; what did he pay for 
each ? 

14. A lady purchased a dish and cover for 24 
dimes ; | of the cost of the dish, increased by the 
difference between the cost of the dish and cover, 
equals tlie cost of the cover ; what was the cost of 
each ? 

15. A grocer purchased 26 pounds of butter of 
two women ; ^ of the number of pounds he took- of 
one, increased by the difference between the amounts 
purchased of both, equals the number of pounds he 
took of the other ; how many pounds did each sell ? 

16. The sum of two numbers is 10 ; their differ- 
ence is equal to ^ of the greater number ; what are 
the numbers ? 

17. A wagon cost $38 ; -^ of the cost of the wood 
work exceeds the cost of ironing it by ^ of the dif- 
ference between the expense of the two ; what was 
the cost of each ? 

18. Emily purchased some lace and some ribbon 
for 30 cents ; i the cost of the lace, increased by ^ 
the difference oetween the cost of the lace and rib- 
bon, equals the cost of the ribbon ; what did she pay 
for each ? 

19. Wilber paid 20 shillings for a pair of skates 
and a knife ; twice the difference between the cost of 
the two, plus J the cost of the knife, equals the cost 
of the skates ; what did he pay for each ? 

20. A horse and harness cost $34 ; | of the cost 
of the horse is $1 more than the cost of t\v^ \Nas.^^'^^\ 
what was the cost of eacYi*l 



158 INTELLECTUAL ARITHMETIC. [103. 

103. 1. A grocer paid $12.60 for 30 bushels of 
potatoes, giving 50 cents a bushel for good ones, and 
20 cents a bushel for poor ones ; how many bushels 
were good ? 

• 

Analysis. If all had been good, he would have paid 
$15, or $2.40 more than he did; each bushel of poor ones 
made a difference of 30 cents; hence there were as many 
bushels of poor ones as 30 cents (the difference on 1 bushel) 
is contained times in $2.40, {the difference on cUl,) which is 
8 times, equal to 8 bushels of poor ones ; the difference be- 
tween 30 bushels and 8 bushels is 22 bushels, equal to the 
good ones* Therefore^ S^c. 

2. A farmer bought 28 sheep for $76, paying $3 
for old sheep, and $2 for yearlings ; how many old 
sheep ? 

8. A flour merchant paid $82 for 20 barrels 
of flour, giving $4.50 for first quality, and $3.50 
for second quality; how many barrels were first 
quality? 

4. Henry sold his watch for $18, and by so doing 
lost I of what it cost ; what did it cost ? 

5. A man, employing an equal number of men 
and boys, paid each boy 5 dimes, and each man 7 
dimes, and to them all he paid $7.20 ; how many 
were there of both ? 

6. An old lady sold an equal number of chickens 
and turkeys for $4, receiving for chickens 3 dimes 
each, and for turkeys 5 dimes each ; how many fowls 
did she sell ? 

7. A speculator bought an equal quantity of 
wheat and beans, giving $1.50 per bushel for wheat, 
and $1 for beans ; the wheat cost $7 more than the 
beans ; how many bushels of beans did he buy ? 

S. A man engaged to work 25 days, on condition 
that he should receive $2 fox ^^et^ ^^i'^ \^^x^^w>Ld 



103.] INTELLECTUAL ARITHMETIC. 159 

pay $1 for board every day he was idle ; he received 
at settlement $38 ; how many days was he idle ? 

Analysis. As many days as $3, (the difference made 
by 1 idle day,) is contained times in $12, {the difference 
made by all the idle days,) which is 4 times. Therefore he 
was idle 4 days. 

9. A man was engaged for 20 days to copy, re- 
ceiving $2.50 for every day's labor, and forfeiting $1 
for every day he was idle ; he received $43 ; how 
many days did he copy ? 

10. Job, having some chestnuts, gave f of them 
to John, who, after eating 6, gave | of what remained 
to his sister, and still had 5 left ; how many had Job ? 

Analysis. If John gave \ to his sister, the 5 -left was ^ ; 
5 is ^ of 4i times 5, or 20, and 20, plus the 6 he ate, make 
26, which is f of Job's, S^c, 

11. Mary gave f of her flowers to her playmates, 
I of the remainder to her teacher, and had 2 left ; 
how many had she at first ? 

12. A farmer sold | of 1^ times his flock, and 
had 12 sheep remaining ; how many sheep had he 
at first ? 

13. A man paid $5 more than J of his grocer's 
bill ; soon after he paid | of what remained unpaid, 
when he found $3 was still due ; what was the 
amount of his bill ? 

14. John paid $10 more than J of his year's 
wages for clothes, $12 for a watch ; lie then lent f 
of what he had left, and having paid $3 for a pair of 
boots, had $5 left ; what were his wages ? 

15. A laborer engaged to work 20 days, on con- 
dition that he should have 12 dimes for a day's labor, 
and pay 2 dimes for every idle day for board ; he 
received as many dollars as he worked days ; ko^jr 
many days was he idle ? 
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104. 1. A rope 28 feet in length was broken so 
that I of the longer piece was equal to the shorter ; 
what was the length of each piece ? 

Analysis. Tlie longer piece is divided into 5 equal 
parts, 2 of which equal the shorter ; the sum of the 2 
pieces is 7 equal parts, 07ie of which equals \ of 2Sfeet, 
or 4 feet ; 2 parts eqtial 2 times 4 feet, which are 8 feet, 
the shorter piece ; 5 parts equal 6 times A feet, which are 20 
feet, the longer piece. 7'herefore, S^c. 

2. A tree 56 feet higlx was broken in a storm ; | of 
the part standing was equal to the part broken oflF; 
what was the length of each part ? 

3. Henry and Horace have 46 marbles ; Horace 
has ^ as many as Henry ; how many has each ? 

4. A grocer, having opened a barrel containing 
160 pounds of sugar, took out f as much as he left ; 
how many pounds were left in the barrel ? 

5. A traveler paid 63 cents for his supper and . 
fodging, paying | as much for his supper as for liis 
lodging ; what did he pay for his supper ? 

6. A horse and wagon cost $170 ; the horse cost 
li times as much as the wagon ; what was the cost 
of each ? 

7. Henry traveled 140 miles in 2 days ; the first 
day he traveled 1^ times as far as he did the second ; 
how far did he travel each day ? 

8. From Buffalo to Bergen is 50 miles, from Bergen 
to Utica is 1| times as far as from Utica to Schenec- 
tady, which is 280 miles from Buflfalo ; how many 
miles from Buffalo to Utica ? 

9. David caught a trout 17 inches long ; the tail 
was ^ as long as the body, and the head was 3 inches 
long ; how long was the tail ? 

10. Divide 36 into 2 s\\d\ ijarts that 1^ times 
one slialJ equal the otlier. 
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11. Homer and Harlan have 48 apples; f of 
Homer's, plus 6, equal the number Harlan has; 
how many has each ? 

Analysis. Harlan ?ias 6 more than ^ as many as Ho* 
mer, which makes the sum 48, 6 greater than if he had but 
J as many ; Homer's are divided into 4 parts, of which 3 
parts plus 6 apples are equal to Harlan's; then 4 parts 
plus 3 parts, phis 6 apples, equal 48, 7 parts equal 42, 
and \ of 42, or 6, equals 1 part, 3 parts plus 6 equal 
24, the number Harlan has, and 4 parts equal 24, the num- 
ber Homer has. Therefore, S^c. 

12. Rochester is 62 miles from Geneva, via Vic- 
tor ; -j\ of the distance from Geneva to Victor, plus 
4 miles, equals the distance from Victor to Roches- 
ter ; how far is Victor from each place ? 

13. From the ground to the top of a church steeple 
is 146 feet ; | of the height of the steeple above the 
church, plus 6 feet, is equal to the height of the church ; 
what'is the height of the steeple above the church ? 

14. A jar and cover weigh 18 pounds; J of the 
weight of the cover, increased by 12 pounds, equals 
the weight of the jar ; what is the weight of each ? 

15. A coat and vest cost $19 ; J of the cost of the 
coat, plus $3, equals the cost of the vest ; what is the 
cost of each ? 

16. Wilson has 15 oranges and lemons ; J of the 
oranges equals J of the lemons ; how many of each 
has he ? 

Analysis. Since ^ of the oranges equals ^ of the lemons, 
f , or all the oranges, equal § of the lemons ; we then have 
the oranges and lemons divided into 5 equal parts, 2 parts 
of which equal the ora7iges, and 3 the lemons, ^c. 

17. A father gave his 2 sons 50 cents; |^ of 
George's money was equal to | of Abel's ; how many 
cents had each ? 

18. Andrew has 34 maT\i\^%\ \ol ^^^"^ ^^^'^ 

11 
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equal ^ of the black ones ; how many of each kind 
were there ? 

19. The sum of two numbers is 62 ; # of one 
equal | of tlie other ; what are the numbers ? 

20. A purse and contents are valued at 46 shil- 
lings ; I of the value of the purse is equal to f of 
the value of what is in it ; what is the purse worth ? 

21. A person, being asked the time of day, replied, 
" The time past noon is equal to -^ of the time to 
midnight." What was the hour ? 

Analysis. Tlie time to midnight is divided into 5 equal 
parts, one of which equals the time past noon ; then 5 parts 
plus 1 part equals G parts ; and 1 2 hours, the time from 
noon to midnight, must be ^ of the time it larked of being 
midnight ; since 12 is f, -J, which is ^ of ^^ will be ^ of 12 
hours, which is 2 hours. Therefore the hour was 2 o* clocks 
P.M. 

22. Wliat was the time, provided | of the time 
past midnight equaled the time to 10 o'clock, A. M. ? 

23. I of the time from this instant to 5 o'clock, 
• P. M., equals | of the time past midnight; what is 

the time of day ? 

24. Peter said to John, " 1| times my age is 1| 
times your age, and the sum of our ages is 36 years." 
What was the age of each ? 

25. A bin whose capacity was 44 bushels was 
partly filled with grain ; 2^ times what was in it was 
2| times what it would take to fill it ; how many 
more bushels would fill it ? 

26. A person, inquiring the distance to Cincinnati, 
was told that 3|- times what it lacked of being 83 
miles was 1| times what it exceeded 39 miles ; how 
far was he from Cincinnati ? 

27. The number of miles that the distance from 
Charleston to Columbia exceeds 100 lailes equals 1^ 

t/mes the distance it lacks ot \>e\\\^\^^ mA<$i%\VQii 
yhr is it from Charleston to Co\\\m\m1 
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109. 1. Two pieces of cloth contain 38 yards; 
§ of the first piece equals | of the second, plus 4 
yards ; how many yards in each piece ? 

Analysis. If § equal f + 4, ^ wiU equal i^ <>/*§+ 4, 
which is -J + 2, this is ^ of Z times ^ + 2, or f + 6 ; 
then we have 1 piece equal to f the other plus 6 yards^ <yr 1 
mece divided into 5 parts, and 6 of these parts plus 6 yards 
equal the other piece ; hence 5 parts plus 3 parts plus 6 yards 
equal 38 yards, or 8 parts and 6 yards, equal 38 yards ; 38 
yards minus 6 yards equal 32 yards, or 8 parts, SfC. 

2. A lad inquiring his mother's age, his father 
replied, " f of my age is 9 years more than ^ of 
your mother's, and the sum of our ages is 72 years." 
How old was his mother ? 

3. Two men built 38 rods of wall ; % of what one 
built, plus 4 rods, is equal to | of what the other 
built ; how many rods did each build ? 

4. Hiram and Richard sheared 67 sheep ; ^ of the 
number Hiram sheared was 4 more than ^ of the 
number Richard sheared ; how many did each shear ? 

6. What is the time, providing § of the time past 
midnight, plus ly^^ hours, equals | of the time to 
midnight ? 

6. A, being asked liis age, replied, " 1^ times what 
I lack of being a hundred years old is 9 years more 
than IJ times what my age exceeds 64." What was 
liis age ? 

7. A rope was cut into 3 pieces ; the first piece 
was 5 feet long, the second was as long as the first 
plus ^ of the third, and the third was as long as the 
other two ; what was the length of the rope ? 

Analysis. Since the third piece is as long as the other 
two, it must be ^ of the rope ; the second piece, being ^ as 
long, is ^ ; and the 5 feet which the second ea:ceeds i, with 
the 5 feet of the first piece, make \Q Jeet, 'wlacK w.-vx&V.A^. ^^ 
other fourth; 4 times 10 is 40. TKereJore^ ^jc. 
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8. The head of a fish is 7 inches long, the tail is 
as long as the head and i of the body, and the body 
is as long as the head ana tail ; what is the length of 
the fish ? 

9. A piece of steel was broken into 3 pieces; the 
first piece was \ of the whole, the second weighed 3 
pounds, and the third weighed as much as tlie ether 
two ; what was the weight of the whole ? 

10. Three men dig potatoes ; the first digs J of 
the whole, lacking 2 bushels, the second digs 5 bush- 
els, and the third digs as many as the other two ; 
how many bushels did all dig ? 

11. Prom Batavia to Avon is 24 miles ; this dis- 
tance, plus the distance from Bath to Corning, and 
12 miles more, equals the distance from Avon to 
Bath ; from Bath to Corning is ^ of the whole dis- 
tance ; how far from Batavia to Corning ? 

12. A farmer took money for stock, as follows : 
f 18 for swine, $8 more than ^ of the whole for sheep, 
and for cattle $7 less than | as much as for sheep 
and swine ; how many dollars did he receive ? 

18. A third and | a third of 12 is | of twice what 
number ? 

14. Stephen spent | of his money, and afterward 
earned f as much as he had spent, when he had $16.50 
less than at first ; how much had he at first? 

15. If f of a ton of hay cost i of an eagle, how 
many dollars will ^ of a ton cost r 

16. A is 6 years more than ^ as old as B, C is | 
as old as A, and B's age is equal to the sum of A's 
and C's ; what is the age of each ? 

17. A owns 12 more than | as many acres as 
B, C owns ^ as many as A, and B owns 24 acres 
hss than A and C ; how many acres has each. 
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106. 1. Malcom is 8 years old, and Martin 25 ; 
in how many years will Malcom be ^- as old as 
Martin ? 

Analysis. 8 years since, Martin was 17 years of age ; 
in 17 years from that time, or, since Malcom is 8 years old, 
in 17 less 8, or 9 years from this time, Malcom will he 17 
years old, and Martin will be twice 17, or 34 years old. 
Therefore, 8^c. 

2. A father is 22 years older than his son, and the 
son's age is f of the father's ; how many years since 
the son's age was J the father's ? 

3. Helen is 9 years old, her sister is 22 ; in now 
many years will Helen be ^ as old as her sister ? 

4. Henry played at marbles with Charles, who 
had 45 ; Henry won as many as he had to commence 
with ; when they quit, each had the same number ; 
how many had both ? 

Analysis. Since Henry won as many as he had, he left 
off playing with twice as many as he began with ; and Charles, 
now having the same number, must have had 3 times as 
many as Henry when they commenced playiny, 45 is 3 
tim^s ^ of 45, or 15, and 45 -f- 15 is 60. Therefore, ^c. 

5. A farmer, having 6^0 sheep in one field, took as 
many from them as he had in another field, and put 
them with the others, when the flocks were equal ; 
how many sheep had he ? 

6. From a bin containing 52 bushels, 2 more than 
as many bushels as were in another bin were taken 
and put in the other bin, when both contained the 
same quantity ; how many bushels in both bins ? 

7. Uncle Simon's age, increased by the difference 
between i and ^ of his age, is 6 more than \ times 
his age ; how old is he ? 

8. Henry earned 20 dollars in the spring ; in the 
fall he earned as muc\\ a^ \\\ ^Jtv^ ^-^^cvsv^ '^ssn^^. X ''^ 
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much as in the summer, and in the summer as much 
as in the spring and fall ; how much did he earn in 
all? 

9. A has 10 sheep, C has as many as A and ^ as 
many as B, and B has as many as A and C ; now 
many sheep have they all ? 

Analysis. Since B has as many as A and 0, he mmt 
have ^ of the whole ; then 10 sheep, plus 10 -f- § o/* ^, 
plus ^, equals ^ -f~ 20, or the whole number of sheep ; hence 
20 equals J the number , and 20 is ^ of 6 times 20, or 120 
sheep. Therefore^ S^c. 

10. A, owning 74 acres of land, sold B | as much 
as B owned ; then B's farm was \ as large as A's ; 
how many acres in each farm ? 

11. Mary has 10 more chickens than turkeys, yet 
f of the turkeys equal \ the chickens ; how many 
chickens has she ? 

12. Heman's coat cost |15 less than his whole 
suit ; \ of the price of the suit equaled | of the price 
of the coat ; what did the suit cost ? 

13. Daniel caught 14 pigeons ^more than his 
brother, and 2| times his brother's equaled | of his ; 
how many did each catch ? 

14. One number is 3 J times another ; if 15 bo 
added to each, one is just ^ of the other; what are 
the numbers ? -^ 

15. The diiference between the cost of a horse 
and a buggy is $40 ; I of the cost of the buggy equal 
■^ of the cost of the horse ; what is the value of 
each ? ^ 

16. Alice is J as old as her mother ; 5 years since 
she was but \ as old ; in how many years will she be 
^ as old ? 

17. Hoharty having 20 marbles more than Dwight, 
plafs with him ; Dwight wms \ ^^ \iv?v\vj ws \vfe \Nsv?5i. 
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at first, when Hobart has J as many left as he com' 
menced with ; liow many had each at first ? 

18."^ The difference between two numbers is 16; 
if 4 be taken from the larger and added to the less, 
2 1 times the larger will equal 3^ times the smaller; 
what are the numbers ? v 

19. Jason bought a watch, and had $20 remain- 
ing ; he then gave 2 times the cost of the watch for 
a rifle, and had ^ of his money left ; wliat did the 
rifle cost ? 

20. *Pind the ages of A, B, and C, by knowing 
that C's age at A's birth was 5h times B's, and now 
is equal to the sum of A's and B*s ; also that if A 
were now 3 years younger, or B 4 years older, A's 
ago would be equal to | of B's. ^ 



107. 1. Two boys are running in the same 
direction ; one is 27 rods in advance of the other in 
pursuit, who gains upon the foremost 3 rods in a 
minute ; in how many minutes will he be overtaken ? 

Analysis. In as many minutes as 3, the number of rods 
gained in one minute, is contained times in 27, the number 
of rods to he gained, 

2. A, after traveling 2 hours, at the rate of 5 
miles an hour, was followed by B, at the rate of 7 
miles an hour ; in how many hours would B over- 
take A ? 

3. A dog in pursuit of a hare which has 28 rods 
the start, runs 9 rods while the hare runs 7 ; how far 
will the dog run to catch the liare ? 

4. Henry saves f 5 while John saves $7 ; how 
much will each have when the diflierence between 
what each has saved is $30 ? 

6. A and B started from the same \jQ\ut tc^ \nixj.<k 
race; A ran 84 rods awA. ^^n^ qvi\.^^V&^\^'^'^ 
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*aistance B had run equaled the distance he was 
ahead of A ; how far did B run^ 

6. Three men bought a horse ; A paid $25, which 
was J of what B and C paid ; B paid | as much a& 
A and C ; what did B and C pay ? 

7. The hour and minute hands of a watch are 
together at 12 o'clock ; when will they next be to- 
gether ? 

Analysis. Since the minute hand passes the hour hand 
11 times in 12 hours, if both are at 12, the minute hand will 
pass ike hour hand the jirst time in ^ of 12 hours, or in 
l-j*j hours, equal to 5^^ miniUes past 1 o^chcL There^ 
fore, Sfc. 

8. A gentleman, being asked the time, replied, 
" It is between 3 and 4 o'clock, and the hands are 
directly opposite." What was the time ? 

9. A fox is 40 leaps ahead of a hound, and takes 
7 leaps to the hound's 4 ; but 3 of the hound's leaps 
equal 6 of the fox's ; how many leaps will the fox 
take before being caught? 

10. A wolf ran 80 rods to catch a sheep ; | of the 
distance the sheep ran was equal to the distance be- 
tween thena when the chase commenced ; what was 
the distance ? 

11.'' The sum off of A'sand | of B's money, beihg 
on interest 2 years 7 months and 6 days, at 6 per 
cent., amounted to $2260 ; | of B's money was 1 J 
times f of A's ; how much had each ?i 

12. B's fortune is li times A's ; the interest of ^ 
of A's fortune and J oi B's for 5 years, at 6 per cent., 
is $600 ; what is the fortune of each ? 

13. A drover paid $76 for calves and sheep, pay- 
ing $3 apiece for calves and $2 for sheep ; he sold \ 
of his calves and f of his sheep for $23, and in so 
doing lost 8 per cent, on their cost ; how many of 

each did be purchase ? 
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Thb author desires to call the attention of teachers to the nuihher and 
Tariety of changes that ma^ be wrought upon the examples of the Sec* 
tions from which the following have been selected, as well as upon many 
otheis of the same class, and which may appropriately be termed " Ring- 
ing the Changes." It is not recommended that these changes be ap- 
plied to ail the examples, but used as an occasional exercise, and limited 
according to the time and convenience of the teacher. 

It is recommended to teachers to exercise their classes in these 
• changes," not so much for the novelty of them, as for the enlivening 
effect produced upon the class, and especially for the peculiar facilities 
they afford for thorough mental discipline ; and while, at first, to some 
tiiey may appear severe and too mathematical, they will very soon become 
easy ana comprehensible. 

To aid beginners, the blackboard may be used to advantage; and to 
illustrate, take the example which has been written out ia full in Section 
71, page 171-3: — 

^ of 35 is 4 of how many thirds of 18 ? 
which may be written on the board thus : — 

(^ X 35 = IX 7 X 18? 

Call upon seme pupil to read the question according to the^r«< form, 
and to solve the question according to the form of analysis ^ven ; and 
the answer, if correct, placed over the 3, will fulfill the conditions of the 
question ; substitute this number, and erase another, thus : — > 

t X35 = | X SX ? 

which is read 

1^ of 35 is §^ of f of what number ? 

Solve this as before, and so continue until all the numbers have been 
erased, and replaced by solution. 

"When the class have become familiar with the exercise, the use of the 
blackboard should be dispensed with, and the pupil be required to " ring 
the changes " by simply hearing the first form of the question read. 

Each question, and its form of solution, should be given by the pupil, 
but he may be allowed to give results in the solution that have been 
previouslg determined by analysis, in order to shorten the work and avoid 
monotonous repetition. 

Members of the class should be called upon promiscuously, and on* 
couraged to ask questions, and to detect errors either in the statement or 
solution of questions. The teacher should read an example once, slowly 
and distinctly, then call upon some one of the class who shall commence 
operations, and continue to give questions, forms, solutions, and conclu- 
sions^ until signaled to sit, or another pupil detecting an error, raises 
the hand, when some other one should be called upon, who should re- 
sume where the last one left off; and so on. 

A. teacher who has not practiced a class upon these changes, cannot 
conceive of the interest, close attention, and perfect enthusiasm that 
may be created, as well as the thorough mental discipline attained, by this 
exercise; and it is firmly believed that, upon. tdw.\^\\.xr^ wrasssNsw^^sasS^ 
to the judgment and approval of e\etN Ik e \.^?v.G>\Kt, 

*^2 ^^^^^ 
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67, 1. 24 IS J of how many times 10 ? 

24 is f of as many tiraea 10 as 10 is contained times in 
6 times ^ of 24 ; ^ of 24 is 6, and 6 times 6 is 30 ; 10 is 
contained in 30, 3 times. Therefore 24 is J of 3 times 10. 

2. 24 is I of 3 times what number ? 

24 is i cf -3 times J of 5 times i of 24 ; | of 24 is 6, 
and 5 times 6 is 30 ; J of 30 is. 10. Therefore 24 is | 
of 3 times 10. 

3. 24 is how many fifths of 3 times 10 ? 

24 is as many fifths of 3 times 10 as ^ of 3 times 10 is 
contained times in 24. 3 times 10 is 30, and \ of 30 is 
6, and 6 is contained in 24, 4 times. Therefore 24 is | 
of 3 times 10. 

4. 24 is 4 times what part of 3 times 10 ? 

24 is 4 times such a part of 3 times 10 as 3 times 10 
is contained times in | of 24. 3 times 10 is 30, and ^ 
of 24 is 6 ; 30 is contained in 6, -^q or ^ times. There- 
fore 24 is 4 times ^, or |, of 3 times 10. 

5. What number is f of 3 times 10 ? 

4 times J of 3 times 10. 3 times 10 is 30, ^ of 30 is C, 
and 4 times is 24. Therefore 24 is 4 of 3 times 10. 



TO. 1. I of 56 is I of 3 times what number ? 




is I of 3 times 12. 

2. 4 ^^ 5^ ^^ "y ^f ^^^^ many times 12 ? 

4 of 56 is f of as many times 12 as 12 is contained 
times m 9 times ^ of 4 times ^^ of 56 ; ^ of 66 is 8, and 
4 times 8 is 32 ; i of 32 is 4, and 9 times 4 is 36 ; 12 is 
contained in 36, 3 times. Therefore 4 of 56 is | of 3 
times 12. 

3, f of 56 is how many ninths of 3 times 12 ? 

4 of 56 is as many ninths of o ivme^ I'i ^-^ \ ^i^'^ ^lYKvviv 
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12 is contained times in 4 times ^ of 56. ^ of 56 is 8, 
and 4 of 56 is 4 times 8 ; 4 times 8 is 32 ; 3 times 12 
is 36,.^ of 36 is 4, and 4 U contained iu 32, 8 times. 
Therefore 4 of 56 is f of 3 times 12. 

4. I of 56 is 8 times what part of 3 times 12 ? 

Such a part of 3 times 12 as 3 times 12 is contained 
times in ^ of 4 times 4 of 56. 4 ^f 56 is 8, and 4 times 
8 is 32 ; ^ of 32 is 4 ; 3 times 12 is 36, and 36 is con- 
tained in 4, ^\ or ^ times. Therefore ;} of 56 is 8 times 
I, or I, of 3 times 12. 

5. # of 3 times 12 is 4 of what number ? 




times 
8 



6. I of 3 times 12 is how many sevenths of 56 ? 



As many sevenths of 56 as 4 of 56 is contained times 
in 8 times ^ of 3 times 12. 3 times 12 is 36, ^ of 36 is 
4, and 8 times 4 is 32 ; 4 of 56 is 8, and 8 is contained 
in 32, 4 times. Therefore f of 3 times 12 is 4 of 56. 

7. f of 3 times 12 is 4 times what part of 56 ? 

Such a part of 56 as 56 is contained times in | of 8 
times ^ of 3 times 12 ; 3 times 12 is 36 ; ^ of 36 is 4, 
and 8 times 4 is 32 ; | of 32 is 8, and 56 is contained in 
8, /g or 4 times. Therefore | of 3 times 12 is 4 times 
4, or 4, of 56. 

Tl, 1. 4 of 35 is I of how many thirds of 18 ? 

Expressed by signs on the blackboard thus : — 

4x35 = 1x^x18? 

Of as many thirds of 1 8 as ^ of 1 8 is contained times 
in 9 times i of 4 times 4 of 35 ; 4 of 35 is 5, and 4 times 
5 is 20 ; ^ of 20 is 4, and 9 times 4 is 36 ; ^ of 18 is 6, 
and 6 is contained in 36, 6 times. Therefore 4 of 35 ia 
f of 6 thirds of 18. 

2. 4 of 35 is f of f of what number ? 

^ of 35 is § of -§ of a t\me^ \ oi ^ Naxxv^"^ \ ^*s^ fc^^x^:^^'^ 
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4 of 35 ; \ of 35 is 5, and 4 times 5 is 20 ; ^ of 20 is 4, 
and 9 times 4 is 36 ; ^ of 30 is 6, and 3 times 6 is 18. 
Therefore ^ of 35 is § of | of 18. 

3. 4 ^^ ^^ is f of 6 times what part of 18 ? 

4x35=f x^xl8? 

4 of 35 is § of 6 times such a part of 18 as 18 is con- 
tained times in J of 9 times i of 4 times 4 of 35. 4 ^^ 
35 is 5, and 4 times 5 is 20 ; i of 20 is 4, and 9 times 4 
is 36 ; J of 36 is 6, and 1 8 is contained in 6, -]% or ^ times. 
Therefore ^ of 35 Is f of 6 times i, or §, of 18. 

4. ^ of 35 is how many ninths of f of 18 ? 

4x35=^x|xl8? 
4 of 35 is as many ninths of f of 1 8 as i of 6 times | 
of 18 is contained times in 4 times 4 of 35. 4 ^^ ^^ ^^ 
5, and 4 times 5 is 20 ; ^ of 18 is 6, and 6 times 6 is 36 ; 
^ of 36 is 4, and 4 is contained in 20, 5 times. There- 
fore 4 of 35 is ^ of I of 18. 

5. 4 of 35 is 5 times what part of f of 18 ? 

-|x35i=^x^xl8? 
4 of 36 is 6 times such a part of | of 18 as 6 times { 
of 18 is contained times in ^ of 4 times \ of 35. 4 ^^ 
35 is 5, and 4 times 5 is 20 ; i of 20 is 4 ; I of 18 is 6, 
and 6 times 6, is 36 ; 36 is contained in 4, /g or ^ times. 
Therefore | of 35 is 5 times i, or f, of | of 18. 

6. f of f of 18 is 4 of what number ? - 

|x| xl8=4x ? 

f of I of 1 8 is 4 of 7 times | of 5 times ^' of 6 times 
^ of 18 ; ^ of 18 is 6, and 6 times 6 is 36 ; ^ of 36 is i, 

and 6 times 4 is 20 ; | of 20 is 5, and 1 times 5 is 85.. 

Therefore f of | of 18 is 4 of 35. 

7. I of f of 18 is how many sevenths of 35 ? 

f X|X18=;7X35? 

f of I of 18 is as many sevenths of 35 as 4 of 35 is 

coDtained times in 5 times ^ of 6 times ^ of 18 ; ^ of 

18 is 6j and 6 times 6 is 36 •, ^ oi ^^ \^ ^ «xi^^ Nkmsi^ \ 
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is 20 ; 4 of 35 is 5, and 5 is contained in 20, 4 times. 
Therefore f of | of 18 is 4 of 36. 

8. . f of I of 18 is 4 times what part of 35 ? 

§x I X 18=^x35? 

I of I of 18 is 4 times such a part of 35 as 35 irf con- 
tained times in | of 5 times ^ of 6 times ^ of 18. ^ of 
18 is 6, and 6 times 6 is 36 ; ^ of 36 is 4, and 5 times 4 
is 20 ; iof 20 is 5, and 35 is contained in 5, /^ or 4 
times. Therefore § of f of 18 is 4 times ]^ or 4, of 35. 



ra. 1. I of 36 is i of how many times f of 42 ? 

Of as many times f of 42 as 2 times 4 of 42 is con- 
tained timeiJ in 9 times ^ of 4 times ^ of 36 ; ^ of 36 is 1-2, 
and 4 times 12 is 48 ; | of 48 is 12, and 9 times 12 is 
108 ; I of 42 is 6, and 2 times 6 is 12, and 12 is con-^ 
tained .in 108, 9 times. Therefore 4 of 36 is 4 of 9 times' 
§ of 42. 

2. 4 of 36 is f of 9 times f of what number ? 

i of 36 is ^ of 9 times f of 7 times ^ of ^ of 9 times | 
of 4 times J of 36 ; -J of 36 is 12, and 4 times 12 is 48 ; | of 
48 is 12, and 9 times 12 is 108 ; ^ of 108 is 12, ^ of 12 is 6, 
and 7 times 6 is 42. Therefore | of 36 is ^ of 9 times f 
of 42. 

3. f of 38 is I of 9 times how many sevenths of 42 ? 

I of 36 is ^ of 9 times as many sevenths of 42 as 4 of 
42 is contained times in J of 9 times | of 4 times { of 36 ; 
i of 36 is 12, and 4 times 12 is 48 ; | of 48 is 12, 9 times 
12 is 108 ; I of 108 is 12 ; 4 of 42 is 6, and 6 is con- 
tained in 12, 2 times. Therefore i of 36 is 4 of 9 times 
fof42. 

4. ^ ctf 36 is I of 9 times 2 times what part of 42 ? 

i of 36 is ^ of 9 tiraes.2 times such a part of 42 as 42 is 
contained times in ^ of ^ of 9 times \ of 4 times 4 of 36 ; 
J of 36 is 12, and 4 times \^ \^ Ac^\ \ ^1 ^^\%VL^^i3^^^ 
iimes 12 is 108 ; ^ of 10^ \^ VI:, ^\A \ ^^ V>- \^^\ "^^^ 
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contained in C, {'^ or 4 times. Therefore j of 36 is | of 
9 times 2 times ^^, or f, of 42. 

5. I of 36 is how many ninths of 9 times f of 42 ? 

^ of 36 is as many 7iuiths of 9 times f of 42, as^ of 
9 times 2 times | of 42 is contained times in 4 times -J 
of 36* I of 36 is 12, and 4 times 12 is 48 ; 4 of 42 is 
6, and 2 times 6 is 12 ; 9 times 12 is 108, and ^ of 108 is 
12 ; 12 is contained in 48, 4 times. Therefore | of 36 is 
^ of 9 times § of 42. 

6. I of 36 is 4 times what part of 9 times f of 42 ? 

I of 36 is 4 times such a part of times § of 42, as 
9 times 2 times j of 42 is contained times in | of 4 times I 
of 36 ; J of 36 is 12, and 4 times 12 is 48 ; { of 48 is 12 ; 
4 of 42 is 6, 2 times 6 is 12, and 9 times 12 is 108; 
108 is contained in 12, J^fg or ^ times. Therefore | of 
S6 is 4 times, ^ or |, of 9 times ^ of 42. 

7. f of 9 times f of 42 is J of what number ? . 

J of 9 times § of 42 is | of 3 times ^ of 4 times ^ of 9 
times 2 times 4 of 42. 4 of 42 is 0, 2 times 6 is 12, and 
9 times 12 is 108 ; ^ o^ 108 is 12, and 4 times 12 is 48 ; 
4 of 48 is 12, and 3 times 12 is 36. Therefore ^ of 9 
times § of 42 is ^ of 36. 

8. ^ of 9 times f of 42 is how many thirds of 36 ? 

^ of 9 times f of 42 is as many thirds of 36, a-s ^ of 
36 is contained times in 4 times i of 9 times 2 times 4 
of 42; 4 of 42 U 6, 2 times 6 is 12, and 9 times 12 is 
108 ; 1 of 108 is 12, and 4 times 12 is 48 ; i of 36 is 12, 
and 12 is contained in 48, 4 times. TJierelbre | of 9 
times § of 42 is i of 36. 

9. f of 9 times f of 42 is 4 times what part of 36 ? 

^ of 9 times § of 42 is 4 times such ])art of 86 as 36 is 

contained times in | of 4 times ^ of 9 times 2 times 4 of 

42 ; 4 of 42 is 6, 2 times 6 is 12, and 9 times 12 is 108; 

Jj of 108 is 12, and 4 times 12 is 48 ; | of 48 is 12, and 

SO js contained in 12, f| or ^ times*. T\i^\<iio^^ \ <^^ "^ 

t/mein f of 42 is 4 times, ^ or |, oi S^. 
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MULTIPLICATION TABLE. 



Once 



Twice 



3 times 



4 times 



5 times 



6 times 



7 times 



8 times 



9 times 



10 times 



11 tmies 



13 times 



Once 



Twice 
3 times 



4 times 



5 times 



6 times 



7 times 



8 times 



9 times 



10 times 



11 times 



12 times 



13 times 



14 times 



15 times 



16 times 



17 times 



18 times 



19 times 



90 times 



31 times 



^ times 



S3 times 



/ o 



94 timet) 



35 times 



are 


3 


are 


3 


are 


4 


are 


5 


are 


6 


are 


7 


are 


8 


are 


9 


are 


10 


are 


11 


are 


12 




7 


are 


14 


are 


91 


are 


38 


are 


35 


are 


42 


are 


49 


are 


56 


are 


G3 


are 


70 


are 


77 


are 


84 




1 


are 


13 


are 


14 


are 


15 


are 


16 


are 


17 


are 


18 


are 


19 


are 


30 


are 


31 


are 


33 


are 


33 


are 


24 


are 


25 



are 


4 


are 


6 


are 


8 


are 


10 


are 


12 


are 


14 


are 


16 


are 


18 


are 


30 


are 


22 


are 


24 




8 


are 


16 


are 


34 


are 


32 


are 


40 


are 


48 


are 


56 


are 


64 


are 


73 


are 


80 


are 


88 


are 


96 




2 


are 


36 


are 


38 


are 


30 


are 


33 


are 


34 


are 


36 


are 


38 


are 


40 


are 


49 


are 


44 


are 


46 


are 


48 



3 




are 


6 


are 


9 


are 


13 


are 


15 


are 


18 


are 


21. 


are 


34 


are 


37 


are 


30 


are 


33 


are 


36 




9 


are 


18 


are 


37 


are 


36 


are 


45 


are 


64 


are 


63 


are 


73 


are 


81 


are 


90 


are 


99 


are 


108 




3 


are 


39 


are 


43 


are 


45 


are 


48 


are 


51 


are 


54 


are 


57 


are 


60 


are 


63 


are 


66 


are 


69 


\ aio 


Ta 



are 



8 



are 



13 



are 



16 



are 



are 



are 



20 
98 



are 



33 



5 



are 



are 



are 



10 
15 

"so 



are 



35 



are 



are 



30 
"35 



6 



are 



13 



are 18 



are 



34 



are 



30 



are 



40 



are 



36 



are 



40 



are 



44 



are 



48 



10 



are 



30 



are 



30 



are 



40 



are 



50 



are 



are« 



^0 
"70 



are 



80 



are 



90 



are 100 



are 110 



are 130 



are 



59 



are 



56 



are 



60 



are 



64 



are 



68 



are 



72 



are 



76 



are 



80 



are 



45 



are 



50 



are 



are 



60 



11 



are 



99 



are 



33 



are 



44 



are 



65 



are 



66 



are 



77 



are 



88 



are 



99 



are 110 



are 



36 



are 



49 



are 



48 



are 



54 



are 



60 



are 



66 



are 



79 



12 



are 



94 



are 



36 



are 



48 



are 



60 



are 



72 



are 



84 



are 



96 



are 108 



are 191 



-I 



are 120 



are 132 



are 



66 



are 



70 



are 



75 



are 



80 



are 



85 



are 



90 



are 



95 



are 100 



are 133 



are 144 



6 



are 



are 



78^ 
84 



are 



90 



are 



96 



are 



are 



lOS 
108 



are 114 



are 19a 



are 84 are 105 ; are ISiS 



are 88 i are 110 ! are 132 



are 



92 ate U5k ', ^tsj. \a»» 



are 50'\'wi 1^\ «.w m\^^'i^ WXw*. x^ 
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13 times 



14 times 



15 times 



16 times 



17 times 



18 times 



19 times 



20 times 



SI times 



S3 times 



Si3 times 



S4 times 



S5 times 





13 
14 


times 
times 


15 


times 


16 


times 


17 


times 


18 


times 


19 


times 


20 


times 


SI 


times 


22 


times 



are 



91 



are 



98 



are 105 



are- 112 



are 119 



are 126 



are 133 



are 140 



are 147 



are 154 



are 161 



are 168 



8 



are 104 



are 112 



are 120 



are 138 



are 136 



are 144 



are 152 



are 160 



are 168 



are 176 



are 184 



are llh2 



are 176 



13 



are 169 



are 182 



are 195 



are 203 



are 221 



are 234 



are 247 



are 2G0 



are 273 



23 times 



24 tunes 



25 times 



,13 times 



14 times 



15 times 



16 times 



17 times 



18 times 



19 times 



20 times 



21 times 



22 times 



S3 times 



are 286 



are 200 



14 



are 182 



are 196 



are 210 



are 224 



are 238 



9 



are 117 



are 126 



are 135 



are 144 



are 153 



are 162 



are 
^re 



171 



180 



are 189 



are 198' 



are 207 



are 216 



are 225 



15 



are 195 



are 210 



are 225 



are 252 



are 



are 



206 
"SrfO 



are 294 



are 308 



are 299 



are 312 



are 325 



19 



are 247 



are 266 



are 285 



are 304 



are 323 



are 342 



are 361 



are 380 



are 399 



are 418 



are 437 



are 332 



are 3U6 



are 350 



20 



are 260 



are 280 



are 30) 



are 320 



are 340 



are 360 



are 380 



are 400 



are 420 



are 440 



are 
are 



240 



255 



are 270 



are 285 



are 300 



are 315 



are 330 



are 345 



are 360 



are 375 



21 



are 273 



are 294 



are 315 



are 336 



are 357 



are 378 



10 



are 130 



are 140 



are 150 



are 160 



are 17j 



are 180 



are 190 



are 200 



are 210 



are 220 



are 230 



are 240 



are 250 



16 



are 



are 



are 



^8 
^4~ 
'246' 



are 256 



are 



are 



^72 

S»8 



are 304 



are 320 



are 336 



arc 352 



are 368 



are 384 



are 400 



22 



are, 266 



are 308 



are 330 



are 352 



are 374 



are 396 



are 399 



are 420 



are 441 



11 



are 143 



are 154 



12 



are 156 



ar6 168 



are 165 



are 176 



are 187 



are 198 



are 209 



are 220 



are 231 



are 243 



are 253 



are 264 



are 275 



17 



are 
are 



221 



238 



are 255 



are 272 



are 289 



are 323 



are 340 



are 357 



are 374 



are 391 



are 408 



are 425 



23 



are 299 



are 322 
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